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ABSTRACT
The overall mortality in the developed countries is now at the lowest 
level ever recorded. It is believed that any significant gain in longevity 
in these countries can be achieved only through a better understanding of the 
fundamental processes of ageing. However, despite low mortality, various 
socio-economic groups of the population in these countries still exhibit 
considerable mortality differentials. There is some evidence to suggest 
that such differentials have even increased recently. Thus, there is also 
scope for a further reduction in the overall mortality if the existing 
differentials are minimized.
The purpose of this thesis is to study differential mortality in the 
adult and infant population of Australia.
The male population of working ages classified by occupational groups 
exhibited considerable differentials in mortality, both at the beginning 
of the century and at the present time (1970-1972). It has been argued 
that such differentials reflect not only occupational health hazards, but 
to a large extent, socio-economic differentials in mortality caused by 
differences in life-style and use of medical and health care facilities.
Variations in infant mortality of the statistical divisions of 
Australia in 1970-1972 were significantly correlated with variations in 
socio-demographic and environmental characteristics of these divisions.
Chief among these were the proportion of Aboriginal population, the percent 
ex-nuptial births and the index of heat discomfort. When statistical 
divisions containing large proportions of Aboriginal population were 
included in the analysis, the influence of socio-demographic and climatic 
variables on infant mortality was mainly through postneonatal mortality.
But when such statistical divisions were excluded, the effect of these 
variables on infant mortality was mainly through neonatal mortality.
Ethnic groups in Australia (defined by country of birth) had 
significantly lower mortality than the Australian-born population in 
1970-1972. This has been attributed to medical screening of prospective 
immigrants before being admitted to Australia, resulting in the selection 
of healthier individuals for immigration. However, the mortality advantage 
of an ethnic group tended to become smaller as its duration of residence 
in Australia increased. It has been argued that this tendency was due 
to the immigrant groups' adoption of the life-styles of the Australian-born 
population, in addition to the stresses and strains of adverse living and 
working conditions commonly encountered during the initial stages of 
settlement in Australia.
This thesis has identified some of the high mortality risk groups in 
Australia. Paucity of required information has hindered a comprehensive 
explanation of the observed mortality differentials. A strong need for 
research into aspects of life-style, working and living conditions and use 
of medical and health care facilities among different sections of the 
population has been pointed out. Alternative ways of using available data, 
such as record-linkage, have also been suggested.
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CHAPTER 1
INTRODUCTION
In spite of the greater emphasis put in recent years on demographic 
researches dealing with fertility and migration, mortality still remains 
an important aspect of population studies. It is a subject of major concern 
for all - the individual, the government and the various international 
bodies (Kitagawa and Hauser 1973, p.l).
The mortality level of a population depends upon biological, genetic, 
socio-economic, environmental and climatic factors. It has been observed 
by many research workers that even in countries which have achieved low 
overall levels of mortality, there exist differentials with respect to 
socio-economic class, occupation, marital status, ethnicity and 
geographic regions. Antonovsky (1967), after reviewing a number of studies, 
came to the conclusion that "class influences one's chances of staying 
alive", so that "the time at which one dies is related to one's class".
He began his paper with an interesting account of the Titanic disaster, 
the survivors of which were mostly those passengers who could afford to 
pay for higher class accommodation in the ship.
Kitagawa and Hauser (1973), in their study of differential mortality 
in the United States have also observed that differences in socio-economic 
characteristics were associated with corresponding differences in 
mortality. Several other studies have reported similar findings (Benjamin 
1965; Hansluwka 1964; Moriyama and Guralnick 1956). The most regularly 
published information in this area of mortality studies is the decennial 
investigation of occupational and social class differences in mortality, 
conducted by the Registrar-General of England and Wales.
2It will not be an overstatement to say that every society in the modern 
world attempts to ensure not only a consolidation of the lowered mortality 
level it has so far achieved, but strives to further improve the health 
and longevity of its population. In the developed countries, which already 
have low levels of mortality as compared to the developing nations, further 
declines can be achieved not only by reducing fatality of certain diseases 
but also by minimizing the existing differentials among different sections 
of the society. To achieve this goal, the sections with higher mortality, 
or the "high risk groups", have to be identified so that required 
measures can be taken to improve their condition (Hansluwka 1968).
Two important segments of the population which exhibit marked socio­
economic differentials in mortality are the infants (children under one 
year of age) and the adult population of working age.
As already noted the mortality level of a population depends upon a 
variety of conditions, biological, demographic and socio-economic, in 
particular. One of the most important biological factors is sex. A 
comprehensive study on sex differentials in mortality in Australia has been 
done recently by Lopez (1978).
A number of studies on socio-economic differentials in mortality 
have been carried out elsewhere in the developed world, but until 
recently, no such study was conducted in Australia (Young 1976, p.71), 
except perhaps the more recent studies by Powles (1977) on socio-economic 
health determinants, and the socio-economic differences in infant mortality 
by Wilson (1972), Kraus et al. (1975) and Burnley (1977). Thus there is 
a need to fill the gap in knowledge about these aspects of differential 
mortality in Australia.
3Three basic components of socio-economic class are education, 
occupation and income. Education leads to qualification for a certain 
occupation, which in turn determines income. Education differentials 
have been observed in both developed and developing countries (Kitagawa 
and Hauser 1973; Caldwell 1979). Similarly, occupation and income 
differentials in mortality have also been documented (Benjamin 1965;
Kitagawa and Hauser 1973).
It is not possible to analyse mortality differentials in Australia 
with respect to education or income due to non-availability of data.
However, as Benjamin (1965, p.25) has observed, many researchers have 
used occupation of the deceased as an indicator of his socio-economic 
class. In Australia, occupation is the only recorded item on the death 
certificate which can be used as an indicator of the socio-economic status 
of the deceased. Occupational mortality data for males are available for 
the country at a national level since the beginning of century. While 
data for females are also available for the more recent periods, they may not 
be of much use because so many women participate only irregularly in the 
workforce. Therefore in the present thesis, differential mortality by 
occupation will be analysed only for males. While it is possible that 
such differentials could indicate similar differentials among wives of 
men whose mortality has been studied by occupation (Geenral Register 
Office 1957), this possibility will not be examined here.
The other characteristic which has been found to be associated with 
mortality is ethnicity (as indicated by country of birth). It has been 
found in a number of studies that there are important differences in 
mortality between the Australian-born and the overseas-born populations. 
Whether specific birthplace of origin and period of residence in
4Australia are related to mortality patterns could well bear a closer 
scrutiny (Price 1975, p.41).
In this thesis the above two aspects of adult mortality, namely 
occupation and ethnicity will be examined in detail.
With respect to infant mortality, Australia belongs to those group 
of countries which have achieved low levels of infant loss. However, in 
other developed countries, differences in infant mortality with respect 
to socio-economic or demographic characteristics are still observed. Even 
in Australia, a few studies (Wilson 1972; Kraus et al. 1975; Burnley 1977) 
have pointed out the existence of similar differentials. These latter 
studies were, however, confined to metropolitan areas such as Melbourne 
and Sydney. The present thesis will examine the problem for the whole 
country.
In summary, the objective of the thesis is to analyse for Australia
(1) the mortality differentials among working age males by broad 
occupational groups with special reference to the period 1961 to 1970-1972;
(2) socio-economic, demographic and climatic correlates of infant mortality 
during 1970-1972 and (3) ethnic differentials in adult mortality during 
1970-1972.
The study is based on data collected through vital registration and 
census in Australia. In those instances in which the published information 
was inadequate, more detailed information was obtained from the Australian 
Bureau of Statistics. The details about the data and their sources are 
outlined in the relevant chapters. So also are the methods of analysis 
and the indices chosen for comparison of mortality among various groups.
Since the analysis in the thesis is based on secondary data, 
information on the various characteristics of the population at risk of
5dying is available only from census. Therefore, the period of reference has 
to be chosen so as to correspond to a census year. Further, except for the 
occupational mortality data, the earlier census periods do not provide 
enough detail on the various characteristics of the population at risk.
This study, therefore, refers mainly to the latest census period namely 
1970-1972, for which detailed information is available. It may be mentioned 
here that detailed figures from the 1976 Census are not available to 
analyse and present in the thesis.
The units of analysis used in this study are aggregates of population 
(occupational or ethnic groups in the case of adult mortality and 
statistical divisions in the case of infant mortality). While it is 
recognized that associations between mortality and other variables based 
on aggregate data may not necessarily reflect relationships at the 
individual level (Robinson 1956), the findings relating to population 
groups or geographic regions can be important for health planning and 
policy making purposes.
A matching of death certificates and corresponding census schedules 
can provide the required data at the individual level, but until very 
recently, such matching was not possible in Australia because of laws 
protecting the confidentiality of information. The only known instance of 
record-matching in the country is that undertaken by McComish, Armstrong 
and Hobbs (1978) in Western Australia.
The thesis is divided into three broad sections. The first section 
deals with differentials in the mortality of working age males classified 
by broad occupational groups with a view to examining socio-economic 
differentials in mortality. This section is spread over Chapters 2, 3, 4
and 5.
6Chapter 2 contains a short history of the identification of occupational 
hazards to health and longevity and the subsequent measures adopted to 
minimize such hazards. Limitations of data on occupational mortality and 
problems of interpretation of observed differentials are also discussed.
A review of the literature on occupational and implied socio-economic 
differentials in mortality is also presented in this chapter.
Classifications of occupations in census and vital registration and 
those on causes of death in Australia are discussed in Chapter 3. In 
order to provide a background, differential mortality by occupational 
groups in Australia during 1910-1912 and 1920-1922 is analysed to the 
extent possible with the very limited data.
Mortality differentials by occupational groups for the post World War 
II period are examined in Chapter 4. In this connection, the analysis 
focuses especially to the period from 1961 to 1970-1972, during which 
occupational classifications have been uniform and data were collected 
and published in greater detail. However, data available for a meaningful 
analysis of differential mortality for the 1947 Census period have also 
been presented.
An attempt has been made in Chapter 5 to compare differential 
mortality by occupation in Australia with that in England and Wales, the 
United States and New Zealand with reference to the period 1960-1961. 
Comparison for an earlier period (the early 1950's) dealing with Austria, 
England and Wales and the United States is also attempted. Australia is 
not included in the earlier period because contemporary data for the 
country are not adequate for a meaningful analysis. Data for New Zealand 
are not available for this earlier period.
The second broad section of the thesis deals with differentials in
infant mortality in Australia.
7Historical trends in infant mortality, the importance of studying 
differentials in mortality in this stage of life, and a review of the 
literature on some of the more recent overseas studies and the available 
Australian studies are presented in Chapter 6.
The analysis of infant mortality variations by statistical divisions 
of Australia during 1970-1972 is discussed together with variations in 
available socio-economic, demographic and climatic variables in Chapter 7.
The third and last section of the thesis deals with ethnic 
differentials in mortality in Australia during 1970-1972 and is 
presented in Chapter 8. The first part of the chapter contains a review 
of the studies on ethnic mortality differentials in Australia, while the 
second part presents the findings of the analysis of differential 
mortality between immigrant groups and the Australian-born population 
during 1970-1972.
Chapter 9 summarizes the findings, their implications and
conclusions.
8CHAPTER 2
DIFFERENTIAL MORTALITY BY OCCUPATION - 
INTRODUCTION AND REVIEW OF LITERATURE
2.1 Introduction
The concept of occupation deals with the trade, profession or the 
nature of work performed by an individual to earn his livelihood. It may 
be determined by making reference, among other things, to the process of 
work, materials handled, experience or skill required and conditions of 
work. "Occupation" implies personal performance as distinct from 
"industry", which denotes the performance of a group of persons of 
different occupations, working in an enterprise to produce a certain kind 
of goods. This definition is followed in Australian censuses 
(Commonwealth Bureau of Census and Statistics 1952, p.178; 1967, p.269;
1972, p.xiv) and is also in accordance with international recommendations 
(United Nations 1953, p.15).
Occupation is one of several socio-economic factors which affect the 
health of an individual (Benjamin 1965, p.25). In the first place, it is 
instrumental in directly determining the surroundings in which a person 
spends his working hours; for example, underground mine work, jobs in 
factories involving accidents and sudden changes of temperature, or places 
with dusty air to breathe and so on. Such conditions are often detrimental 
to health. On the other hand, occupation may also provide environmental 
conditions favourable to health; for example professional work which does 
not involve physical health hazards. Secondly, occupation exerts an 
indirect influence on health and longevity of a person by influencing his 
and his family's life-style through his earnings. Dublin et al., (1949, p.212) 
wrote:
The work a man does, the conditions under which his 
work is done, and the wages he receives for doing
9it determine in great measure the circumstances 
of his life, the house he lives in, the clothes 
he wears, the food he eats, and his recreation.
A man’s occupation is, therefore, one of the 
potent factors deciding the state of his health 
and fixing the length of his life.
The reverse is also true in some situations, that is, a person's 
health may be a deciding factor in determining his occupation. Some 
employees require their prospective employees to undergo a satisfactory 
medical examination. A man in poor health or specific health handicaps is 
therefore likely to find no employment, and the occupation category "not 
in gainful employment" would consist of a large proportion of such men. 
Moreover, as will be discussed later, an employed person may be 
transferred to less strenuous occupations because of ill health.
2.2 Association between occupation and health
The association between occupation and health has been observed since 
very early in history. Hippocrates is credited with observing, in the 4th 
Century B.C., the toxic effects of lead on miners. Dangers from exposure 
to zinc and sulphur were recognized in the 1st Century A.D. by the Roman 
scholar Pliny. A hundred years later the pathology of lead poisoning was 
described by Galen (Gabriel 1971, p.432).
Among the writings on occupational effects on health, the pamphlet on 
occupational diseases and injuries among gold miners, by Ellenbog in 1473, 
is regarded as the first of its kind. Another early publication on 
occupation and disease is that by the German scholar Agricola, who wrote in 
1556 about the diseases of miners. The first comprehensive book on 
occupational medicine was written by Bernardino Ramazzini, known as the 
father of Industrial Medicine. His work contained descriptions of the 
occupational diseases, particularly silicosis, of most of the workers of his 
time. In the early 19th Century England, Charles Thackarah devoted his life
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to the study and prevention of occupational hazards associated with 
industrialization. In America, the first article on occupational disease 
appeared in 1837 ( ( q / ^ 7 b f ’ ^  $Z) '
In Australia, a number of investigations were carried out from the 
latter part of the 19th Century on the health problems associated with 
mining and similar occupations (Smith 1969, p.477). Gandevia (1971, p.160), 
considered the medical surveillance of convicts on board the ships which 
carried them from England to Australia, as being occupationally oriented.
As such, the investigations of occupation and health in Australia can be 
regarded as dating further back than the latter part of the 19th Century.
In any case, it will probably not be wrong to assume that the association 
between occupation and health was already known to the early settlers in 
Australia, and that the studies undertaken were mainly to find out the 
existing occupational health hazards.
2.3 Organized activities to minimize occupational hazards
With the advent of the Industrial Revolution, a change occurred in 
the structure of the workforce resulting in an increase in the number of 
industrial workers. This gave rise to new occupational hazards and 
intensified the existing ones (Gabriel 1971, p.432). To secure safe, 
comfortable and healthy working conditions, various trade unions set out 
to launch agitations lasting for long periods. In England such movements 
appear to date back to 1840, although in some instances (for example, 
with coal miners) they were started much earlier. It was not until 1897 
that the British Parliament passed the Workmen's Compensation Act after 
much debate. This act gave the workers the right to sue the employer for 
damages caused during work, and it was viewed as a practical method of
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e n s u r i n g  t h e  o b s e rv a n c e  o f  s a f e t y  p r e c a u t i o n s  by t h e  em p loye rs  (Webb and 
Webb p p . 335-355 and p p . 3 8 7 - 3 9 1 ) .  S i m i l a r  l aws were e n a c t e d  i n  S w i t z e r l a n d  
i n  1881 ,  Germany i n  1884,  and i n  a l l  t h e  European  c o u n t r i e s  by 1910. A l l  
s t a t e s  o f  t h e  U n i t e d  S t a t e s  o f  America had  p a s s e d  com pe nsa t ion  laws by 
1948 ( G a b r i e l  1971,  p . 4 3 3 ) .  The workmen’ s c o m p e n s a t io n  l a w s ,  wh ich  
r e p l a c e d  t h e  o l d  law o f  e m p l o y e r s '  l i a b i l i t y ,  f e l l  f a r  s h o r t  o f  f u l l  
com pensa t ion .  Th is  s h o r t c o m i n g  i s  d e fe n d e d  on t h e  ground  t h a t  t h e  
workm en 's  r i g h t  t o  c o m pe nsa t ion  b e n e f i t s ,  i r r e s p e c t i v e  o f  h i s  f a u l t  o r  
p r o o f  o f  h i s  e m p l o y e r ' s  n e g l i g e n c e ,  i s  an a d v a n ta g e  t o  h im ,  which  j u s t i f i e s  
s u b s t a n t i a l  s a c r i f i c e  on h i s  p a r t  o f  t h e  f a r  g r e a t e r  damage c l a im s  he 
e n j o y e d  u n d e r  t h e  o l d  law (Armst rong  1935,  p . 4 8 8 ) .  The A u s t r a l i a n  
W orke r s '  Compensa t ion laws a r e  b a s e d  on t h e  E n g l i s h  s t a t u t e  o f  1897.
W este rn  A u s t r a l i a  was t h e  f i r s t  s t a t e  t o  a d o p t  t h e  law i n  1902.  I t  was 
f o l l o w e d  by Q ue e ns la nd  i n  1905,  New South  Wales and Tasmania  i n  1910,
South  A u s t r a l i a  i n  1911 and V i c t o r i a  i n  1914.  Schemes f o r  w o r k e r s '  
c o m p e n s a t io n  a r e  a l s o  i n  o p e r a t i o n  i n  t h e  N o r t h e r n ,  and t h e  A u s t r a l i a n  
C a p i t a l  T e r r i t o r i e s  and among Government Employees and Seamen ( N a t i o n a l  
Commit tee  o f  I n q u i r y  1974,  p . 7 6 ) .  The g e n e r a l  p r i n c i p l e  o f  t h e  
l e g i s l a t i o n  i s  t o  c o v e r  f o r  i n j u r y  o r  s i c k n e s s ,  a  w o rk e r  unde r  a c o n t r a c t  
o f  s e r v i c e  w h e t h e r  m anua l ,  c l e r i c a l  o r  o t h e r w i s e .  I n  t h e  e v e n t  o f  d e a th  
o f  a  w o rk e r  a s  a r e s u l t  o f  a c o m p e n s a ta b l e  i n j u r y ,  c om pe nsa t ion  i s  
p a y a b l e  t o  members o f  t h e  f a m i l y  o f  t h e  d e c e a s e d  (Depar tmen t  o f  S o c i a l  
S e c u r i t y  1976,  p p . 5 - 1 0 ) .
I n v e s t i g a t i o n s  i n t o  o c c u p a t i o n a l  m o r t a l i t y  i n  t h e  e a r l y  p a r t  o f  t h e  
19 th  C e n tu ry  were aimed a t  i d e n t i f y i n g  s p e c i f i c  o c c u p a t i o n a l  h a z a r d s .
These were f o l l o w e d  i n  due c o u r s e  by t h e  a d o p t i o n  o f  r e m e d i a l  m easu res  
(Cox 1976,  p . 1 3 7 ) .  Employers  s t a r t e d  a p p r e c i a t i n g  t h e  v a l u e  o f  p r o v i d i n g  
good work ing  c o n d i t i o n s  f o r  t h e i r  employees  (D u b l in  e t  a l . 1949, p p . 2 3 4 - 2 3 5 ) .
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However, the availability of legal provisions from workers’ compensation 
acts to the employees must also have influenced the employers to adopt 
precautionary measures against accidents and sickness, and to provide 
better working conditions.
2.4 Difficulties in the interpretation of mortality statistics by 
occupation
As indicators of purely occupational hazards, mortality statistics by 
occupation contain a number of limitations. However, as will be discussed 
later, their utility as indicators of socio-economic mortality is now well 
recognized. But first, the inadequacies of such data from the point of 
view of occupational hazards will be discussed. The recorded death of a 
person of a specific occupation may have been the result of
(1) Occupational factors, and
(2) Non-occupational factors.
In addition, the problem could be compounded by inherent deficiencies 
of the data. The possible effects of the first two factors have been 
discussed in detail by the International Labour Organization (1975) and 
Guralnick (1962). These are briefly described in the following paragraphs.
(1) Occupational factors - Here again two possibilities arise - 
(i) direct occupational factors and (ii) indirect occupational 
factors. The direct factors are due to the process of working 
itself, that is the hazards of the occupation (International Labour 
Organization 1975). Among the indirect occupational factors the 
following may be mentioned - (a) selective entry of healthy or 
unhealthy individuals into certain occupations, a point already noted 
in section 2.1 of this chapter; and (b) selective transfer from one 
occupation to another. This last point is important when the person
concerned who had contracted an illness in an occupation was
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t r a n s f e r r e d  t o  a n o t h e r  o c c u p a t i o n  r e q u i r i n g  l e s s  s t r e n u o u s  work 
( I n t e r n a t i o n a l  Labour  O r g a n i z a t i o n  1 9 7 5 ) .  For  e xa m p le ,  i t  h a s  been  
found i n  G r e a t  B r i t a i n  t h a t  t h e  m o r t a l i t y  o f  p e r s o n s  i n  r e l a t i v e l y  
s e d e n t a r y  o c c u p a t i o n s  i n  t h e  m in in g  i n d u s t r y  was h e a v i e r  t h a n  t h a t  
o f  men w ork ing  i n  t h e  c o a l  f a c e .  Th is  d i s p a r i t y  was m ain ly  
c o n c e n t r a t e d  a t  ages  o v e r  55 y e a r s  and was a s s o c i a t e d  w i t h  t h e  f a c t  
t h a t  many men whose h e a l t h  had d e t e r i o r a t e d  were  g iv en  l i g h t e r  work 
w i t h i n  t h e  i n d u s t r y  (Cox 1976,  p . 1 3 8 ) .  S i m i l a r  examples  o f  h e a v i e r  
m o r t a l i t y  among b a s k e t - m a k e r s ,  n e w s p a p e r - s e l l e r s  o r  m ac h in e -m in d e r s  
a r e  g i v e n  by Benjamin (1965, p . 3 2 ) .  Such s e l e c t i v e  t r a n s f e r  i m p l i e s  
t h a t  i n  t h e  e v e n t  o f  d e a t h ,  t h e  p e r s o n  would  be i d e n t i f i e d  w i t h  t h e  
l a s t  o c c u p a t i o n ,  w h i l e  i n  r e a l i t y  t h e  i l l n e s s  o r  t h e  u n d e r l y i n g  cause  
o f  d e a t h  c o u ld  have be e n  c a r r i e d  o v e r  f rom th e  p r e v i o u s  o c c u p a t i o n .  
S i m i l a r l y ,  t h e r e  may be v a r i a t i o n s  i n  r e t i r e m e n t  p r a c t i c e s  i n  t h a t  a 
p e r s o n  s u s t a i n i n g  a  d i s a b i l i t y  f rom h i s  o c c u p a t i o n  would have  to  
r e t i r e  p r e m a t u r e l y  and would  be i n c l u d e d  i n  t h e  " n o t  g a i n f u l l y  
employed"  c a t e g o r y .  A g a in ,  i n  t h e  e v e n t  o f  h i s  d e a t h ,  t h e  
o c c u p a t i o n  r e s p o n s i b l e  f o r  h i s  i l l n e s s  c a n n o t  be a s c e r t a i n e d .
(2) N o n - o c c u p a t i o n a l  f a c t o r s  -  among t h e  n o n - o c c u p a t i o n a l  f a c t o r s ,  
age and s e x  a r e  two o f  t h e  most i n f l u e n t i a l  o n e s .  M a r i t a l  s t a t u s  
has  be e n  found t o  i n f l u e n c e  m o r t a l i t y  and i t  h a s  been  o b s e r v e d  t h a t ,  
on t h e  a v e r a g e ,  m a r r i e d  p e r s o n s  e n j o y  l o n g e r  l i f e  t h a n  do s i n g l e  
p e r s o n s  (D ub l in  e t  a l . 1949,  p . 1 4 0 ;  Cox 1976,  p p . 120-121 ;  Young 1973,  
p p . 6 8 - 7 1 ) .  Race and n a t i o n a l i t y  g r oups  have  been  shown t o  e x h i b i t  
d i f f e r e n t i a l  m o r t a l i t y  r a t e s  (K i tagaw a  and H ause r  1973,  p p . 93 -113 ;  
G u r a l n i c k  1962,  p . 9 5 ;  I n t e r n a t i o n a l  Labour  O r g a n i z a t i o n  1975,  p . 2 3 ) .  
D i f f e r e n t i a l s  i n  m o r t a l i t y  by b i r t h p l a c e  have  a l s o  been  o b s e r v e d  i n
A u s t r a l i a  and a d e t a i l e d  a n a l y s i s  o f  t h i s  a s p e c t  has  been p r e s e n t e d
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i n  c h a p t e r  8 .  However ,  i t  s h o u l d  be m en t io n e d  h e r e  t h a t ,  
t h e o r e t i c a l l y ,  n a t i o n a l i t y  s h o u l d  n o t  a f f e c t  m o r t a l i t y ,  <**
.< * * -* & - c h a r a c t e r i s t i c  p r o b a b l y  a c t j  e s s e n t i a l l y  as  i n d i c a t o r  
o f  l i v i n g  c o n d i t i o n s .
The o b s e r v e d  d i f f e r e n t i a l s  i n  t h e  m o r t a l i t y  o f  r a c i a l  o r  
n a t i o n a l  g r oups  may be  r e f l e c t e d  i n  t h e  m o r t a l i t y  o f  s p e c i f i c  
o c c u p a t i o n s ,  some o f  which  t e n d  t o  have c o n c e n t r a t i o n s  o f  s e l e c t e d  
r a c e s  o r  e t h n i c  g r o u p s .
S e l e c t e d  p h y s i c a l  e n v i r o n m e n t  f o r  c e r t a i n  i n d u s t r i e s  can 
a l s o  a c t  t o  d i s t o r t  t h e  p i c t u r e .  A p a r t i c u l a r  i n d u s t r y  may be 
l o c a t e d  a t  a  p l a c e ,  which  by v i r t u e  o f  i t s  g e o g r a p h i c  s i t u a t i o n ,  
may be  h a z a r d o u s  t o  h e a l t h .  C o n s e q u e n t l y  a l l  men w ork ing  i n  t h a t  
i n d u s t r y  may be e xposed  t o  t h e  added h a z a r d s  o f  t h a t  p a r t i c u l a r  
e n v i r o n m e n t  o v e r  and above t h e  n o rm a l  o c c u p a t i o n a l  h a z a r d s .  As an 
example i n  t h i s  c a s e ,  i t  may be m e n t io n e d  t h a t  most commerce i s  u rban  
i n  n a t u r e ,  a g r i c u l t u r e  i s  r u r a l ,  w h i l e  c o t t o n  s p i n n i n g  r e q u i r e s  a 
humid a tm o s p h e re  (Cox 1976,  p . 1 3 7 ) .  Some o f  t h e  m in ing  i n d u s t r i e s  i n  
A u s t r a l i a  a r e  l o c a t e d  i n  t h e  a r i d  zones  o f  C e n t r a l  Q ueens land  and 
W e s te rn  A u s t r a l i a ,  where t h e  v e r y  h i g h  t e m p e r a t u r e  i n  summer can have 
t e l l i n g  e f f e c t s  on t h e  h e a l t h  o f  t h e  w o r k e r s .
G e n e t i c  endowment and p h y s iq u e  a r e  two o t h e r  i n n a t e  
c h a r a c t e r i s t i c s  t h a t  a f f e c t  m o r t a l i t y .  However ,  t h e i r  e f f e c t s  a r e  
n o t  d e f i n i t e l y  known y e t ,  e x c e p t  f o r  t h e  e a r l y  d e a t h s  due t o  
c o n g e n i t a l  d e f e c t s  (Cox 1976,  p . 1 1 2 ) .
A v e r y  i m p o r t a n t  s e t  o f  n o n - o c c u p a t i o n a l  f a c t o r s  a r e  s o c i o ­
economic  c h a r a c t e r i s t i c s  such  as e d u c a t i o n  and income.  These a r e  
c l o s e l y  a s s o c i a t e d  w i t h  o c c u p a t i o n  and i t  i s  e x t r e m e l y  d i f f i c u l t ,  
i f  n o t  i m p o s s i b l e ,  t o  i s o l a t e  t h e i r  e f f e c t s  f rom t h o s e  o f  a p u r e l y
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o c c u p a t i o n a l  n a t u r e  (Cox 1976,  p p . 1 3 7 - 1 3 8 ;  Ki tagawa and H ause r  1973,  
p . 3 4 ) .  As w i l l  be d i s c u s s e d  i n  l a t e r  c h a p t e r s ,  o c c u p a t i o n  o f  t h e  
d e c e a s e d  has  f r e q u e n t l y  been  used  as  an i n d i c a t o r  o f  s o c io - e c o n o m ic  
c l a s s .  I t  i s  d i f f i c u l t  t o  i s o l a t e  t h e  e f f e c t s  o f  o c c u p a t i o n a l  f rom 
t h o s e  o f  n o n - o c c u p a t i o n a l  f a c t o r s  w i t h  d a t a  o b t a i n e d  from r o u t i n e  
v i t a l  s t a t i s t i c s  and c e n su s  i n f o r m a t i o n .  However ,  s p e c i a l  i n q u i r i e s  
d e s i g n e d  t o  s t u d y  such  e f f e c t s  s e p a r a t e l y  may p ro v e  f r u i t f u l .
I n h e r e n t  l i m i t a t i o n s  o f  d a t a  -  In  g e n e r a l ,  when computing 
m o r t a l i t y  i n d i c e s  by o c c u p a t i o n ,  one h a s  t o  r e l y  on two s o u r c e s  o f  
d a t a  c o l l e c t i o n  -  ( i )  v i t a l  s t a t i s t i c s  f o r  t h e  n u m e r a to r  and 
( i i )  p o p u l a t i o n  c e n su s  f o r  t h e  d e n o m i n a t o r .  The use o f  t h e  ce nsus  
method i s  u s u a l l y  o b l i g a t o r y  b e c a u s e  t h e  means o f  t r a c i n g  p e r s o n a l  
c a s e  h i s t o r i e s  a r e  n o t  n o r m a l l y  a v a i l a b l e .  I t  i s  assumed u n d e r  t h i s  
method t h a t  t h e  e n u m e r a t e d  p o p u l a t i o n  i s  a good a p p r o x i m a t i o n  t o  t h e  
e x p o s u r e s  o f  r i s k  (Cox 1976,  p . 1 3 9 ) .
A pa r t  f rom t h e  t r a d i t i o n a l  s o u r c e s  o f  v i t a l  s t a t i s t i c s  and 
c e n s u s  d a t a ,  some m o r t a l i t y  s t u d i e s  by o c c u p a t i o n  a r e  b a s e d  on o t h e r  
d a t a  s o u r c e s .  Fo r  e x a m p le ,  D u b l i n ' s  (1917)  work was b a s e d  on 
r e c o r d s  o f  t h e  M e t r o p o l i t a n  L i f e  I n s u r a n c e  Company. S i m i l a r l y ,  some 
o f  t h e  m o r t a l i t y  s t u d i e s  i n  A u s t r a l i a  r e f e r r i n g  t o  t h e  e a r l i e s t  
p e r i o d s  were b a s e d  on n o n - t r a d i t i o n a l  s o u r c e s ,  a n d ,  a s  Gandev ia  (1971)  
h a s  m e n t io n e d ,  t h e s e  s t u d i e s  were o c c u p a t i o n a l l y  o r i e n t e d .  For  
e x a m p le ,  G o rd o n ' s  (1963) p a p e r  on t h e  m o r t a l i t y  o f  c o n v i c t s  i n  
c om pa r i son  w i t h  t h e  m i l i t a r y  men was b a s e d  on d a t a  f rom t h e  Moreton 
Bay S e t t l e m e n t ,  1825-1835.
The most  p r o m in e n t  s o u r c e  o f  e r r o r  i n  o c c u p a t i o n a l  m o r t a l i t y  
d a t a  i s  d i f f e r e n t i a l  r e p o r t i n g  o f  o c c u p a t i o n  on t h e  ce n su s  and t h e  
d e a t h  c e r t i f i c a t e s .  While  r e p o r t i n g  i n  t h e  fo rm e r  i s  done i n  most
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c a s e s  by t h e  p e r s o n  h i m s e l f ,  i n  t h e  l a t t e r  i t  i s  done by t h e  
i n f o r m a n t  who may be a r e l a t i v e  o r  a f r i e n d  o f  t h e  d e c e a s e d  w i t h  
t h e  r e s u l t  t h a t  t h e  i n f o r m a t i o n  a t  t h e  two s o u r c e s  may n o t  match .  
D i s c r e p a n t  r e p o r t i n g  can a l s o  t a k e  p l a c e  when t h e r e  i s  a ge nu ine  
change o f  o c c u p a t i o n  o f  a p e r s o n  be tw een  t h e  t ime  o f  t h e  ce n su s  and 
t h a t  o f  h i s  d e a t h .  Sometimes v a g u e n e s s  i n  t h e  s t a t e m e n t  o f  
o c c u p a t i o n  i n  t h e  c e n su s  r e t u r n s  and t h e  d e a t h  c e r t i f i c a t e s  makes 
i t  d i f f i c u l t  f o r  t h e  c o d in g  c l e r k s  t o  make i d e n t i c a l  a s s i g n m e n t s  o f  
o c c u p a t i o n .  However ,  t h e  c o n d i t i o n s  u n d e r  which  a c e n su s  o p e r a t i o n  
i s  c a r r i e d  o u t ,  w i t h  e l a b o r a t e  p r o p a g a n d a ,  i n s t r u c t i o n s  and 
i l l u s t r a t e d  examples  on how to  f i l l  i n  t h e  s c h e d u l e s ,  t e n d  t o  r e n d e r  
t h e  c e n s u s  a more a c c u r a t e  s o u r c e  o f  i n f o r m a t i o n  t h a n  t h e  d e a t h  
c e r t i f i c a t e  (Benjamin 1965,  p . 3 0 ) .
However , s e v e r a l  s t u d i e s  have shown t h a t  such  d i s c r e p a n t  
r e p o r t i n g  may n o t  g r e a t l y  v i t i a t e  t h e  r e s u l t s ,  a t  l e a s t  i n  t h e  
w ork ing  ages  and w i t h i n  b r o a d  o c c u p a t i o n a l  g r o u p s ,  a l t h o u g h  such  
b ro ad  g r o u p in g s  would r e s u l t  i n  a l o s s  o f  d e t a i l .  For  exam ple ,  a 
m a tc h in g  o f  a sample  o f  m a le s  dy ing  i n  t h e  f i r s t  week o f  May 1951 
w i t h  t h e i r  ce nsus  s c h e d u l e s  as  o f  A p r i l  1951 i n  England and W ales ,  
showed t h a t  t h e  d i s c r e p a n c i e s  i n  t h e  i n f o r m a t i o n  on o c c u p a t i o n  a t  
t h e  two s o u r c e s  d i d  n o t  r e s u l t  i n  s u b s t a n t i a l  e r r o r s  when b ro ad  
o c c u p a t i o n a l  g r oups  w i t h i n  t h e  w o rk in g  a g e s  were c o n s i d e r e d .  The 
d e g re e  o f  e r r o r  was g r e a t e r  a t  o l d e r  ages  beyond  r e t i r e m e n t .  The 
s t a t u s  o f  o c c u p a t i o n  was s l i g h t l y  e x a g g e r a t e d  a t  d e a t h  r e g i s t r a t i o n ,  
b u t  t h e  r e s u l t a n t  b i a s  to w a rd s  i n f l a t i n g  t h e  m o r t a l i t y  o f  t h e  h i g h e r  
g r a d e  o c c u p a t i o n s  was n o t  o f  a s e r i o u s  c onseque nc e  i n  t h e  w ork ing  
ages  (Ben jamin  1965,  p p . 3 0 - 3 2 ) .  The m a t c h i n g  s t u d y  c a r r i e d  o u t  i n  
England  and Wales i n  c o n j u n c t i o n  w i t h  t h e  1961 Census showed t h a t
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a much l a r g e r  p e r c e n t a g e  o f  co n c o rd a n c e  be tw een  t h e  d e a th  
c e r t i f i c a t e  and ce n su s  s c h e d u l e s  was a c h i e v e d  when b r o a d e r  
o c c u p a t i o n a l  g roups  were c o n s i d e r e d  [ r e p o r t e d  i n  R e g i s t r a r - G e n e r a l ’ s 
D e c e n n i a l  Supp lem en t ,  Eng land  and Wales 1961 -  O c c u p a t i o n a l  
M o r t a l i t y  T a b le s  ( G e n e ra l  R e g i s t e r  O f f i c e ,  1 9 7 1 ) ] .
S i m i l a r l y ,  a s t u d y  c o n d u c te d  i n  t h e  U n i t e d  S t a t e s  i n  
c o n n e c t i o n  w i t h  t h e  1950 Census a l s o  r e p o r t e d  a  g r e a t e r  d e g re e  
o f  ag reem en t  be tw een  c e n s u s  and d e a t h  r e g i s t r a t i o n  when m ajo r  
o c c u p a t i o n a l  g roups  were c o n s i d e r e d  ( G u r a l n i c k  1962,  p . A - 4 ) .  No 
such  i n v e s t i g a t i o n  h a s  been  done t o  a s s e s s  t h e  e x t e n t  o f  d i s c r e p a n t  
r e p o r t i n g  o f  o c c u p a t i o n s  i n  t h e  d e a t h  r e g i s t r a t i o n  and c e n s u s  i n  
A u s t r a l i a ;  however ,  j u d g i n g  from t h e  e x p e r i e n c e  i n  England and 
Wales and t h e  U n i t e d  S t a t e s ,  i t  i s  u n l i k e l y  t h a t  t h e  p a t t e r n s  would 
be d i f f e r e n t  i n  A u s t r a l i a .
The e f f e c t s  o f  n o n - o c c u p a t i o n a l  f a c t o r s  such  as  a g e ,  s e x ,  e d u c a t i o n ,  
income,  m a r i t a l  s t a t u s ,  r a c e ,  e t c . ,  can be c o n t r o l l e d  f o r  w i t h  a p p r o p r i a t e  
s t a t i s t i c a l  t r e a t m e n t  o f  t h e  d a t a .  However ,  m o r t a l i t y  d a t a  by o c c u p a t i o n  
do n o t  u s u a l l y  c o n t a i n  such  d e t a i l s  e x c e p t  age and s e x .  T h e r e f o r e ,  most  
i n v e s t i g a t i o n s  on o c c u p a t i o n a l  m o r t a l i t y  r e s t r i c t  t h e  a n a l y s i s  t o  m ales  
and use d e a t h  r a t e s  s t a n d a r d i z e d  f o r  a g e .
The r e s t r i c t i o n  o f  t h e  a n a l y s i s  t o  w o rk in g  a g e s ,  say  15 t o  64 y e a r s ,  
would m in imize  t h e  i n h e r e n t  d e f i c i e n c i e s  o f  t h e  d a t a ,  such  as  d i s c r e p a n t  
r e p o r t i n g  o f  o c c u p a t i o n s  on d e a t h  c e r t i f i c a t e  and c e n s u s  s c h e d u l e s .  The 
age r e s t r i c t i o n  would e x c l u d e  t h o s e  d y in g  a t  ages  65 y e a r s  and o v e r  and 
t h u s  e x c l u d e  th e  d e a t h s  o f  most  o f  t h e  r e t i r e d  m a l e s ,  t h e  o c c u p a t i o n a l  
r e t u r n s  o f  whom a p p e a r  t o  c a u se  t h e  b i g g e s t  d i s c r e p a n c i e s .  F u r t h e r ,  t h e  
r e f e r e n c e  p e r i o d  can be  made t o  c o i n c i d e  w i t h  ce n su s  y e a r s ,  b u t  i n  o r d e r  
t o  a v o i d  y e a r l y  f l u c t u a t i o n s  i n  t h e  numbers  o f  d e a t h s  and t o  i n c l u d e  l a r g e
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enough d a t a  s e t s  f o r  c a l c u l a t i n g  s t a b l e  i n d i c e s ,  t h e  m o r t a l i t y  s t a t i s t i c s  
f o r  t h r e e - y e a r s  c e n t r e d  a round  t h e  ce n su s  can be u s e d .
I d e a l l y ,  f o r  t h e  d e t e c t i o n  o f  a c t u a l  o c c u p a t i o n a l  r i s k s ,  d a t a  a r e  
n e e d ed  i n  g r e a t  d e t a i l .  For  exam p le ,  t h e  s t a t i s t i c s  s h o u ld  p r o v i d e  
i n f o r m a t i o n  n o t  o n ly  on c u r r e n t  o c c u p a t i o n ,  b u t  a l s o  on d u r a t i o n  o f  
employment i n  the  p r e s e n t ,  o r  p r e v i o u s  o c c u p a t i o n ,  i f  any ,  as  w e l l  a s  d a t a  
on m o r b i d i t y  (Benjamin 1965,  p p . 3 2 - 3 5 ) .  Even u n d e r  t h e  p r e s e n t  sy s te m  
o f  d a t a  c o l l e c t i o n ,  a s im p le  m a tc h in g  o f  d e a t h  c e r t i f i c a t e s  and ce nsus  
s c h e d u l e s  may g r e a t l y  r e d u c e  t h e  e f f e c t s  o f  d i s t u r b i n g  f a c t o r s  on 
o c c u p a t i o n a l  m o r t a l i t y  i n d i c e s .  However , t h e r e  a r e  many c o n s i d e r a t i o n s  
which c o u ld  go a g a i n s t  c o n d u c t i n g  such  r e c o r d - m a t c h i n g ,  f o r  exam p le ,  c o s t  
and t i m e ,  and laws s a f e g u a r d i n g  t h e  c o n f i d e n t i a l i t y  o f  i n f o r m a t i o n  
c o l l e c t e d  a t  t h e  ce n su s  o r  d e a t h  r e g i s t r a t i o n .  In  A u s t r a l i a  t h e  
c o n f i d e n t i a l i t y  o f  i n f o r m a t i o n  i s  s t r i c t l y  o b s e r v e d .  The Matched Record 
Study i n  t h e  U n i t e d  S t a t e s ,  1960 (Ki tagawa and  H ause r  1973,  p . 4 1 )  a p p e a r s  
t o  be  t h e  on ly  example o f  such  a s t u d y  t o  d a t e .
2 . 5  A Review o f  t h e  l i t e r a t u r e  on m o r t a l i t y  s t u d i e s  by o c c u p a t i o n  from
d e a t h  s t a t i s t i c s
S t u d i e s  on o c c u p a t i o n a l  h a z a r d s  t o  h e a l t h  d a t e  ba c k  t o  a n c i e n t  t i m e s .  
I n i t i a l l y ,  t h e  o b j e c t  o f  e a ch  s t u d y  was t o  i d e n t i f y  t h e  h a z a r d s  o f  v a r i o u s  
i n d u s t r i a l  o c c u p a t i o n s ,  wh ich was f o l l o w e d  by a d o p t i o n  o f  a p p r o p r i a t e  
p r e c a u t i o n a r y  m ea s u res  t o  b r i n g  a bou t  r e d u c t i o n s  i n  such  h a z a r d s .  However ,  
a  new use  o f  o c c u p a t i o n a l  m o r t a l i t y  d a t a  emerged  w i t h  t h e  d e r i v a t i o n  o f  
s o c i a l  c l a s s  m o r t a l i t y  d i f f e r e n t i a l s  i n  Eng land  and Wales b a s e d  on 
o c c u p a t i o n  o f  t h e  d e c e a s e d .  R ecen t  a n a l y s e s  o f  m o r t a l i t y  by o c c u p a t i o n  
have  t e n d e d  t o  p u r s u e  t h i s  a p p ro a c h  o f  s t u d y i n g  m o r t a l i t y  by s o c i o ­
economic  s t a t u s .  One o f  t h e  r e a s o n s  f o r  t h i s  i s  t h a t  o c c u p a t i o n  h a s  been  
one o f  t h e  few, and i n  some c o u n t r i e s  t h e  o n l y ,  i t e m  o f  i n f o r m a t i o n  i n  t h e
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death certificate which could be used as an indicator of the socio-economic 
status of the deceased (Kitagawa and Hauser 1973, p.34).
The longest tradition of collecting and publishing occupational 
mortality statistics belongs to England and Wales, which is followed in 
this regard by the United States. The review of the literature begins with 
studies done in these two countries. Studies conducted in other parts of 
the developed world are discussed later.
2.5.1 Studies conducted in England and Wales
The first official study of mortality by occupation in England and 
Wales was undertaken in 1851 when deaths from all causes among males in 
several hundred occupations were related to the respective populations 
enumerated at the 1851 census. The index of mortality was the crude death 
rate which showed Farmers having the lowest rates (12 per 1000) and 
Innkeepers the highest (28 per 1000), while the total population had a rate 
of 18 per 1000 (Logan 1954, Table 2). These rates were, however, not 
standardized for age. Moreover, since deaths occurring in a single year 
were used, the mortality experience may not have been free from yearly 
fluctuations in the number of deaths.
Some improvement in the mode of analysis was introduced in the studies 
conducted in the following decades in that deaths in and around the census 
years were considered and the death rates were standardized for age. Also, 
the death rates in each occupation were calculated for separate causes of 
death. The study for 1910-1912 corresponding to the 1911 Census adopted 
stricter definitions with the ages being restricted to 25-64 years in 132 
occupation groups, while 27 causes of death were considered. It was also 
the beginning of computing mortality indices for social classes formed by 
combining the occupation groups. The results showed that unskilled workers
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had the highest mortality ratio and agricultural labourers the lowest 
(Logan 1954, Stevenson 1928). Beginning with the 1911 Census, the Registrar- 
General of England and Wales started publishing decennial supplements on 
occupational mortality.
In the next decennial supplement corresponding to the 1921 Census, 
deaths during 1921-23 were classified according to 164 occupations and 31 
major occupational groups, for 40 causes of death. The classification of 
occupation used in this census was different from that used previously in 
that the occupations were defined purely on occupational lines rather than 
on industrial basis which was the practice followed earlier. The effect 
of this classification was to accentuate contrast between the mortality of 
the occupations compared. Age-standardized death rates calculated for 
major occupation groups showed that Brick, Pottery and Glass makers; workers 
in Entertainment and Sports, and in Hotels, Clubs and Institutions;
Transport and Communications workers; Textile workers; and Miners and 
Quarrymen suffered higher mortality than the general population. Occupation 
groups which showed lower mortality than the total population were 
Agricultural workers, Public Administration and Professional workers; and 
workers in non-metalliferous Mine and Quarry Products (Registrar-General 
1927) .
In the next study of mortality by occupation corresponding to the 1931 
Census, deaths during 1930-1932 were related to the respective populations 
by occupation enumerated at the 1931 Census. The details regarding cause of 
death and occupation of males were expanded and, in addition to the regular 
study on males, studies on mortality of single women by occupation and of 
married women by their husband’s occupation were taken up at this census.
The study of mortality of married women according to their husband’s 
occupation was an innovation and it made it possible to examine how the
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h e a l t h  o f  a p e r s o n  was a f f e c t e d  by s o c i o - e c o n o m i c  f a c t o r s  a s s o c i a t e d  w i t h  
o c c u p a t i o n ,  b e c a u s e  t h e  women were  n o t  exposed  t o  any o c c u p a t i o n a l  h a z a r d  
as  s u c h ,  b u t  t h e y  s h a r e d  w i t h  t h e i r  h u s b a n d s  t h e  same s o c io - e c o n o m ic  
e n v i r o n m e n t  as  d e t e r m i n e d  by t h e i r  o c c u p a t i o n  (Logan 1954a, p . 1 8 7 ) .  The 
o c c u p a t i o n a l  c l a s s i f i c a t i o n  was s i m i l a r  t o  t h a t  used  f o r  1921.  The 
m o r t a l i t y  i n d e x  ( s t a n d a r d i z e d  m o r t a l i t y  r a t i o )  c a l c u l a t e d  f o r  t h e  t h i r t y -  
one m a jo r  o c c u p a t i o n a l  g roups  f o r  m ales  show r e s u l t s  s i m i l a r  t o  t h o s e  
o b s e r v e d  f o r  1921 f o r  most  o f  t h e  o c c u p a t i o n a l  g r o u p s .  The s i m i l a r i t y  
be tw een  t h e  m o r t a l i t y  d i f f e r e n t i a l s  by o c c u p a t i o n  f o r  m ales  and f o r  t h e i r  
w iv e s  i n d i c a t e d  t h a t  o c c u p a t i o n  s e r v e d  as  an i n d i c a t o r  o f  s o c io - e c o n o m ic  
s t a t u s  ( R e g i s t r a r - G e n e r a l  1938) .
The re  was no p u b l i c a t i o n  o f  o c c u p a t i o n a l  m o r t a l i t y  s t a t i s t i c s  i n  1941 
due t o  t h e  w a r .  In  t h e  s t u d y  c o r r e s p o n d i n g  t o  t h e  1951 C e nsus ,  d e a t h s  
d u r i n g  1949-1953  ( f i v e  y e a r s  i n s t e a d  o f  t h r e e  as  c o v e re d  e a r l i e r )  were 
r e l a t e d  t o  t h e  p o p u l a t i o n  o f  t h e  1951 Census .  Th is  s t u d y  a l s o  f e a t u r e d  an 
a n a l y s i s  o f  d i s c r e p a n t  r e p o r t i n g  o f  o c c u p a t i o n  i n  t h e  ce n su s  s c h e d u l e  and 
d e a t h  c e r t i f i c a t e  by m a tc h in g  a sample o f  d e a th  c e r t i f i c a t e s  w i t h  r e s p e c t i v e  
c e n s u s  s c h e d u l e s .  The r e s u l t s  o f  t h i s  matched  r e c o r d  a n a l y s i s  a r e  
summ ari sed  e a r l i e r  i n  t h i s  c h a p t e r  ( s e c t i o n  2 . 4 ) .  F iv e  s o c i a l  c l a s s e s  were 
formed from o c c u p a t i o n s ,  and s i n c e  1951 t h e  o c c u p a t i o n s  were a l s o  combined 
i n t o  a  number o f  s o c io - e c o n o m ic  g r o u p s .  The a n a l y s i s  showed, as  i n  p r e v i o u s  
s t u d i e s ,  t h a t  M iners  and Quar rym en , T r a n s p o r t  and Communication w o r k e r s ,  
and S p o r t s  and R e c r e a t i o n  w o r k e r s  were among t h e  h i g h  m o r t a l i t y  r i s k  g r o u p s .  
The low m o r t a l i t y  r i s k  g roups  i n c l u d e d  men i n  A g r i c u l t u r a l  o c c u p a t i o n s ,  
A d m i n i s t r a t i v e  and M a n a g e r i a l  s e r v i c e s ,  and P r o f e s s i o n a l  and T e c h n i c a l  
o c c u p a t i o n s  ( G e n e ra l  R e g i s t e r  O f f i c e  1954) .
Logan (1959)  compared t h e  s o c i a l  c l a s s  d i f f e r e n t i a l s  i n  m o r t a l i t y  i n  
Eng land  and Wales d u r i n g  1921-1923 ,  1930-1932 and 1949-1953 .  The f i r s t  two
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p e r i o d s  showed an u n i n t e r r u p t e d  upward t r e n d  i n  m o r t a l i t y  f rom s o c i a l  
c l a s s  I  ( P r o f e s s i o n a l s )  to  s o c i a l  c l a s s  V ( U n s k i l l e d  w o r k e r s ) , b u t  t h e  1949-  
1953 p e r i o d  p r o v i d e d  a d i f f e r e n t  p i c t u r e  w i t h  a W-shaped p a t t e r n  i n  m o r t a l i t y  
o v e r  t h e  f i v e  s o c i a l  c l a s s e s .  However ,  t h i s  d i s c o r d a n t  p i c t u r e  o f  s o c i a l  
c l a s s  g r a d i e n t  i n  m o r t a l i t y  a p p e a r e d  t o  be an a r t e f a c t  o f  d i f f e r e n t i a l  
d e f i n i t i o n s  and o c c u p a t i o n a l  m o b i l i t y  r a t h e r  t h a n  an a c t u a l  change  i n  
s o c i a l  c l a s s  m o r t a l i t y .  Logan (1959, p p .2 8 - 2 9 )  made some a d j u s t m e n t s  i n  t h e  
d i s t r i b u t i o n  o f  d e a t h s  by s o c i a l  c l a s s  and showed t h a t  t h e  upward g r a d i e n t  
i n  m o r t a l i t y  s t i l l  r em a ined  t r u e .  One o f  t h e  main a d j u s t m e n t s  was t o  
r e l o c a t e  t h e  d e a t h s  o f  " s m a l l  company d i r e c t o r s "  f rom s o c i a l  c l a s s e s  I  t o  
I I .  O t h e r  p o s s i b i l i t i e s  such  as  changes  i n  c o n d i t i o n s  o f  work ,  r e m u n e r a t i o n  
o r  l i f e - s t y l e  i n  t h e  s o c i a l  c l a s s e s  b e tw een  1931 and 1951 c o u ld  w e l l  have 
had an e f f e c t  i n  c h a n g in g  t h e  s o c i a l  g r a d i e n t  i n  m o r t a l i t y ,  b u t  no such  
e x p l a n a t i o n s  a r e  o f f e r e d  i n  t h e  s t u d y .  The n e x t  d e c e n n i a l  supp le m e n t  shows 
a n a l y s i s  o f  m o r t a l i t y  by o c c u p a t i o n  and s o c i a l  c l a s s  b a s e d  on d e a t h s  d u r i n g  
1959-1963  and t h e  p o p u l a t i o n  as  o f  t h e  1961 Census .  The i n f o r m a t i o n  on 
o c c u p a t i o n  a t  t h e  ce n su s  was e l i c i t e d  from a t e n  p e r  c e n t  sample o f  t h e  
p o p u l a t i o n .  The o c c u p a t i o n a l  c l a s s i f i c a t i o n ,  r e v i s e d  i n  a c c o r d a n c e  w i t h  
i n t e r n a t i o n a l  r ec o m m e n d a t io n s ,  showed t h e  p o p u l a t i o n  d i v i d e d  i n t o  27 m ajo r  
o c c u p a t i o n a l  g r o u p s ,  b u t  t h e  s t r u c t u r e  and number o f  s o c i a l  c l a s s e s  were  t h e  
same as  i n  p r e v i o u s  s t u d i e s .  F a r m e r s ,  F o r e s t e r s  and F i s h e rm en ;  
A d m i n i s t r a t i v e ;  and P r o f e s s i o n a l ,  T e c h n i c a l  and R e l a t e d  w o r k e r s  were  among 
t h e  l o w e s t  m o r t a l i t y  g r o u p s .  Members of  t h e  Armed F o r c e s ;  T r a n s p o r t  and 
Communicat ion w o r k e r s ;  L a b o u r e r s ;  S e r v i c e ,  S p o r t  and R e c r e a t i o n  Workers ;  
and M in ers  and Quarrymen e x h i b i t e d  above a v e r a g e  m o r t a l i t y .  The s o c i a l  
c l a s s  g r a d i e n t  r em a ined  t h e  same as  i n  e a r l i e r  d e c a d e s  w i t h  an upward t r e n d  
i n  m o r t a l i t y  f rom c l a s s  I  t o  c l a s s  V ( G e n e ra l  R e g i s t e r  O f f i c e  1971) .  The 
l a t e s t  s t u d y  on o c c u p a t i o n a l  m o r t a l i t y  i n  England  and Wales i s  t h a t  o f
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1970-72. Fox (1977) has presented the main findings of the study which 
includes analyses of differential mortality by social class among adult 
males, children and females. However, a discussion of adult male 
mortality is relevant in the present context. The five social classes 
showed the previously observed gradient in mortality which rose from class 
I to class V. An alternative grouping of occupations into socio-economic 
groups (which are more numerous than social classes), showed that mortality 
varied even within some social classes. The social class differences were 
also apparent for most of the broad groups of causes of death considered.
The steepest gradients were for infective and parasitic diseases, 
respiratory diseases and accidents. With regard to mortality by occupation, 
the study points to the risks to which men, by virtue of their calling, are 
exposed for specific causes of death. For example, the obvious exposure of 
drivers of road-goods vehicles, commercial travellers and bus and coach 
drivers to motor vehicle accidents is mentioned. Some less obvious 
associations are also pointed out. For example, authors, journalists and 
finance and insurance brokers who exhibit high mortality from cirrhosis of 
liver, have been suggested as taking to high alcohol drinking because of 
stress and pressures of work, and inadequate diet. Information on smoking 
habits by occupation showed that, in general, occupations with high 
"smoking scores" also had high standardized mortality ratios from lung 
cancer. In the author's words, the paper has described relationships which 
were well known, but the value of the study lies in "providing a monitor 
of mortality in all occupations" and in providing a guide for more detailed 
investigations. By confirming the already known relationships between 
occupation and mortality "it also lends credibility to the data". The 
British studies thus achieved two main objectives - to get an idea (i) of 
the hazards associated with various occupations and (ii) of mortality 
differentials by social class - using occupation as an indicator of class.
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2 . 5 . 2  S t u d i e s  c o n d u c te d  i n  t h e  U n i t e d  S t a t e s
In  t h e  U n i t e d  S t a t e s ,  t h e  e a r l i e s t  c o l l e c t i o n  o f  m o r t a l i t y  d a t a  by 
o c c u p a t i o n  was done i n  1890 and was f o l l o w e d  i n  e v e r y  c e nsus  y e a r  e x c e p t  
1940. D a ta  were  c o l l e c t e d  and t a b u l a t e d  f o r  1910 and 1920 b u t  were n o t  
p u b l i s h e d  b e c a u s e  o f  l a r g e  d i s c r e p a n c i e s  be tw een  the  o c c u p a t i o n  r e t u r n s  o f  
t h e  d e a th  c e r t i f i c a t e  and c e n s u s .  The p u b l i s h e d  d a t a  f o r  1930 r e f e r  to  
o n l y  t e n  s t a t e s ,  b e c a u s e  i n  t h e  o t h e r s  t h e  q u a l i t y  o f  i n f o r m a t i o n  was n o t  
c o n s i d e r e d  good enough .  A t t em p ts  t o  s t u d y  o c c u p a t i o n a l  m o r t a l i t y  
c o r r e s p o n d i n g  t o  t h e  1940 Census were abandoned  due t o  " s e r i o u s  l a c k  o f  
c o r r e s p o n d e n c e "  be tw een  t h e  i n f o r m a t i o n  from t h e  two s o u r c e s  (Moriyama 
and G u r a l n i c k  1956,  p p . 6 1 - 6 2 ) .
Reviews o f  t h e  l i t e r a t u r e  on American s t u d i e s  p r i o r  t o  1950 a r e  
c o n t a i n e d  i n  t h e  works  o f  S t o c k w e l l  ( 1 9 6 1 ) ,  Ben jamin  ( 1 9 6 5 ) ,  Antonovsky 
(1967) and Moriyama and G u r a l n i c k  (1956 ) .  D u b l i n ’ s (1917)  s t u d y  o f  
o c c u p a t i o n a l  m o r t a l i t y  i n  t h e  U n i t e d  S t a t e s  i s  one o f  t h e  e a r l y  
i n v e s t i g a t i o n s  o f  t h i s  n a t u r e ,  and a s  m e n t io n e d  b e f o r e ,  i s  an example o f  
u s i n g  a d i f f e r e n t  s o u r c e  o f  d a t a  f rom th e  u s u a l  n a t i o n a l  v i t a l  s t a t i s t i c s  
and c e n s u s .  The a n a l y s i s  was b a s e d  on t h e  s t a t i s t i c s  o f  d e a t h s  among t h e  
p o l i c y  h o l d e r s  o f  t h e  M e t r o p o l i t a n  L i f e  I n s u r a n c e  Company d u r i n g  1911-1913.  
These d e a t h s  were c l a s s i f i e d  by t h e  o c c u p a t i o n  o f  t h e  d e c e a s e d ,  b u t  due to  
n o n - a v a i l a b i l i t y  o f  t h e  number o f  l i v i n g  p o l i c y  h o l d e r s  i n  ea ch  o c c u p a t i o n ,  
d e a th  r a t e s  c o u ld  n o t  be c a l c u l a t e d .  The a n a l y s i s  i s  b a s e d  on a v e r a g e  age 
a t  d e a t h  i n  e ach  o c c u p a t i o n  and p r o p o r t i o n s  d y in g  from e ach  cause  i n  an 
o c c u p a t i o n .  The s t u d y  r e v e a l e d  two g e n e r a l  r e l a t i o n s h i p s .  The f i r s t  i s  an 
obv io u s  c o n n e c t i o n  be tw een  cause  o f  d e a t h  and o c c u p a t i o n .  For  exam ple ,  
h i g h  m o r t a l i t y  f rom l e a d  p o i s o n i n g  among t h o s e  who had  t o  h a n d l e  l e a d ;  o r  
f rom a c c i d e n t s  among t h o s e  exposed  t o  moving m a c h i n e s .  The second  t y p e  o f  
r e l a t i o n s h i p  i s  l e s s  obv ious  and t h e  i n j u r i o u s  f a c t o r s  were d i s c o v e r e d  on ly
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after an examination of the working conditions. Thus the high mortality 
from tuberculosis in certain occupations could be related to the presence 
of dust, which was mineral, metallic or vegetable. The paper also 
discusses the conditions of work in an occupation which could have led 
to the terminal cause of death. In spite of being limited to insurance 
policy holders, a select group compared to the general population, the 
study successfully covered a wide range of occupations.
Findings from the 1950 occupational mortality study are presented by 
Moriyama and Guralnick (1956). The defects of data encountered in previous 
studies were largely eliminated by restricting the analysis to ages between 
20 and 65 years, which was expected to remove the occupational discrepancies 
between the death certificate and census returns for retired males. Even 
so, many of the defects of earlier studies still existed in the 1950 data 
which could vitiate the results if single occupations were considered. 
Therefore, the occupations were combined into five broad groups called 
"occupational levels", with a separate group for agricultural workers. 
Initially, farmers and farm managers were included in level II and farm 
foremen and farm labourers in level V, but it was found out that foremen 
and labourers were often misreported as farmers or farm managers in the 
death certificate. To overcome this difficulty, all agricultural workers 
were put together in a separate group. These occupational levels were 
analogous to social classes used in the British studies, but the grouping 
of occupations into "levels" was done according to local economic, 
educational and social conditions. Some adjustments were also made to 
remove the errors caused by retired men in the age-groups 55-59 and 60-64 
years. The standardized mortality ratios revealed a gradient with respect 
to occupational levels, rising from level I to level V. The mortality 
ratio of agricultural workers was between the ratios of levels II and III
4
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in the total population, whereas it was between those of levels IV and V 
among the non-whites. In this instance, the study seems to have been 
unsuccessful in assigning an occupational level or social class to 
agricultural workers. Perhaps the original scheme of putting farmers 
and farm managers into level II and the rest in level V was more 
appropriate, and steps taken to find out the actual occupations in the 
death certificates for the farm labourers and foremen could have improved 
the results. However, the analysis excluding agricultural workers has 
shown that in the occupational levels I to V, the first four were relatively 
close together with respect to standardized mortality ratios and level V 
had a much higher mortality ratio. The study has also compared the 
situation in the United States, 1950, with that in England and Wales for 
the same period. To achieve comparability, the five groups were reduced to 
three and the agricultural workers were assigned to a separate group in both 
cases. The mortality ratios in every age group showed a wider dispersion 
over the occupational levels for the United States than for England and 
Wales. It has been suggested that this is due to the inclusion of non­
whites in the United States data. For example, in every occupational group 
the non-whites would represent the lower end of the socio-economic scale.
Kitagawa and Hauser (1973) conducted an extensive study of socio­
economic differentials in mortality in the United States in conjunction with 
the 1960 Census. Differential mortality by occupation was only a part of 
this investigation. The data came from the death certificates of a sample 
of persons who died during the months of May through August 1960, and the 
schedules from the April 1960 Census for the same persons. As mentioned 
earlier, this is perhaps the only instance of a record-linkage study of 
differential mortality by occupation. Errors due to discrepant reporting 
of occupations have been greatly minimized by matching the death
27
certificates with corresponding census schedules. Most of the discussions 
are based on white mortality, because there was not sufficient data for a 
detailed study of non-whites. The major findings are that there was an 
inverse relationship between "occupational level" - (presumably defined in 
the same way as in Moriyama and Guralnick 1956), and mortality. There were 
some deviations from a general gradient in the above relationship, for - 
example, clerical and sales workers (high occupational level) had higher 
mortality than craftsmen (lower occupational level); service workers 
(higher occupational level) had higher mortality than labourers (lower 
level). It is not very clearly mentioned as to what caused such deviations, 
but from the discussion it appears that income and prestige could have 
interacted to bring it about. For example, clerical and sales workers had 
relatively low income and prestige whereas craftsmen had relatively high 
income and prestige. The complexity involved in using occupation as the 
sole indicator of socio-economic status is shown by the fact that whereas 
the rankings of men by occupation and income generally corresponded to 
each other, the same by occupation and schooling did not. In general, 
however, white collar workers with relatively high income and prestige 
showed lower mortality than manual workers with relatively low income and 
prestige.
Both the studies by Moriyama and Guralnick (1956) and Kitagawa and 
Hauser (1973) have used the standardized mortality ratio as an index of 
mortality, but no test for statistical significance has been shown.
2.5.3 Studies conducted in other parts of the developed world
Wilson (1966) mentions some sources of historical data on mortality by 
occupation in Europe. These include deaths from pulmonary phthisis and 
from all causes of death by occupation in Switzerland 1879-1890, and
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occupational mortality data for the Netherlands, 1917. One source of 
historical study of occupational mortality is a paper published in 1892 
by Bertillon, who discussed four principal tables of mortality by 
occupation. These are two from England and Wales, 1860-1871 and 
1880-1882, one from Switzerland, 1879-1882, and one presented by Bertillon 
himself for Paris, 1885-1889. According to him, the tables for Paris were 
the first of their kind ever calculated in France. Comparing the 
mortality tables from these four sources, which had different systems of 
occupational classification, Bertillon divided occupations into eleven 
types with respect to their healthiness as indicated by mortality. The 
environmental, chemical or accidental hazard of each calling was pointed 
out in the classification.
Several other scholars have reviewed the literature on occupational 
mortality in other parts of Europe. Mention may be made of Logan (1954), 
Antonovsky (1967) and Benjamin (1965). Hansluwka (1964) presented an 
analysis of mortality by occupation among males and females in Austria 
during 1951-1953, along with a review of socio-economic factors in 
mortality in the country prior to 1950. Studies in the late 19th Century 
and early 20th Century were based on either social insurance data or income 
tax statistics, and did not always cover the entire country. But their 
findings were regarded as important in pointing out certain problem areas 
and in motivating future studies. In 1933-1934, occupational mortality in 
the country was analysed, but was restricted to selected occupations and did 
not deal with social class differences. The analysis of the 1951-1953 data, 
notwithstanding their known limitations, has shown important social class 
gradients in mortality. Corroborative evidence has been gathered from data 
for Vienna and from information from social insurance. The study also 
utilized morbidity statistics, which like the mortality data, showed similar
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social class differentials. Hansluwka regards the finding as preliminary 
and recommends more extensive studies.
There is one known study of occupational mortality in New Zealand by 
Copplestone (1967). It referred to the deaths among non-Maori males aged 
20-64 years during 1959-1963 and the corresponding population of the 1961 
Census. Some of the main conclusions are that the occupations involving 
both responsibility and stress are exposed to higher mortality from 
circulatory disorders. An apparent association between work in the 
biological sciences with cancer required further investigation. More 
details of the study are discussed in a later chapter on international 
comparison of occupational mortality studies (Chapter 5 of the thesis).
The importance of collecting mortality statistics by occupation appears 
to be recognized by more and more countries. In 1957, some 14 countries or 
geographic areas were reported to be collecting data on the distribution of 
male deaths by occupation and age; however, death rates could be computed 
for only two countries because the required information on population exposed 
to risk was not available for the other countries (United Nations 1957, 
pp.35-36, and Tables 18 and 19). By 1967, a total of 27 countries were able 
to produce mortality statistics for males classified by occupation, but once 
again, death rates could be computed for only five countries (United Nations 
1968, pp.40-41, and Tables 27 and 28). Both publications of the United 
Nations referred to, featured mortality statistics as the special topic.
The next such issue with a special topic on mortality statistics is that 
of 1974, but, for unknown reasons, this does not provide tables on 
occupational mortality.
2.5.4 Studies conducted in Australia
There is a dearth of studies on socio-economic mortality differentials 
in Australia (Young 1976, Powles 1977). Although death statistics by
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occupation among males have been routinely collected at a national level 
since 1907, no attempt appears to have been made to study differentials by 
occupation and their implications as far as socio-economic differentials are 
concerned. There are a few exceptions, however, for example the studies 
by Powles (1977) or Gordon (1963) which will be discussed later.
Gandevia (1971) has presented an extensive review of Australian studies 
on occupation and disease since 1788. The survey of the literature 
discusses the few mortality studies available but dwells mainly on 
morbidity. It covers one hundred and fifty years of the country's history 
since the first convict ships arrived and employs very broad definitions 
and concepts. For example, in describing the situation in the "penal era", 
"convicts" and "assigned servants" are treated as an occupational group 
whose mortality was found to be much higher than the other occupational 
groups comprising of the "military" (pp.160-162). The occupational hazards 
of the former group included, besides accidents, regular flogging because 
of breach of discipline.
In a few other studies of mortality, occupation has received only a 
passing reference. Thus, Cumpston (1924), in his statistical analysis of 
tuberculosis in Australia and in a subsequent paper (1931), presented 
tables showing the crude death rates from the disease among males by broad 
occupational groups for the periods 1910-1912 and 1920-1922. The author 
regretted the unavailability of data for detailed occupations, presumably 
because he wished to identify occupational hazards.
Purdy (1924) wrote about tuberculosis mortality in relation to social 
and economic conditions for the period corresponding to the 1911 Census. A 
considerable part of the discussion is based on deaths from tuberculosis 
in selected occupations in New South Wales during 1909-1913. Rural workers
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showed the most favourable death rates in each decennial age group between 
25 and 64 years. Occupation was shown to be a more important factor in 
tuberculosis mortality than overcrowding or density of population and in 
this context the rich residential areas of Sydney showed much lower 
incidence of the disease than the poorer class areas of the city. However, 
the paper did not show which occupations were concentrated in each of the 
two areas and in this regard the contribution of occupation as an 
indicator of socio-economic status cannot be determined.
Robertson and Taylor (1926) compared the mortality of Government 
Railway Employees of New South Wales, 1924, and Victoria, 1922-1924, and 
found that the crude death rate for the former was slightly higher than 
that of the latter. Data are also presented on crude death rates from 
separate causes, but the cause of death certification in the two states 
appears to be not strictly comparable, since in Victoria a very large 
proportion of deaths were attributed to "ill-defined" causes, of which 
there was none in New South Wales. Furthermore, in New South Wales the 
crude death rate from external causes (almost wholly accidents) was 42.5 
per 1000 as against only 5.8 per 1000 in Victoria. The study is, however, 
predominantly on morbidity and the differences in death rates are not 
explained in terms of socio-economic conditions. Inadequacies of data 
have often hindered the researcher from studying mortality by occupation. 
Thus Lancaster (1950b)in his article on cancer mortality in Australia from 
1908 to 1945 mentioned that although statistics on the number of deaths 
from cancer were available by broad occupational groups, death rates could 
not be calculated because of unavailability of data on the population at 
risk. It may also be pointed out that the cancer death statistics by 
occupation are not broken down by site of the disease, a considerable 
limitation on any meaningful analysis.
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One of the very few studies which have sought to explain differential 
mortality by occupation in terms of socio-economic conditions is that by 
Gordon (1963). The two occupation groups studies are "convicts" and 
"guards" at the Moreton Bay settlement during 1828-1830. Convicts had 
higher crude death rates than guards and this was attributed to improper 
food and malnutrition causing dysentery and trachoma. It has attempted to 
show how social class, in this case a division between convicts and 
guards, could influence health. Gordon was, however, aware of the 
limitations of using the crude death rate as an index of mortality and 
indicated its likely effect on the interpretation of results.
The other study which has used occupation as an indicator of socio­
economic status in relation to health is that by Powles (1977).
Standardized mortality ratios from all causes of death by broad occupational 
groups in Australia 1969-1973 have been used to highlight the author’s 
hypothesis on socio-economic determinants of health among working age 
males. Work hazards or relative poverty alone did not explain the 
differentials by occupation. In this context, the possible effects of 
education, marital status (affording protection through stability of life) 
and labour-market experience (unemployment) have been discussed. The 
implications of these, so far as deteriorating health among Australians is 
concerned, are pointed out. The conclusion is that those who lived in a 
"stable moral and occupational universe" had better chances of survival 
than those who held weak positions in the labour market and lived in 
unstable social settings.
There appears to have been a more predominant interest on morbidity 
than on mortality studies in the Australian literature insofar as occupation 
is concerned. A discussion of occupational morbidity studies is outside 
the scope of this chapter, but a few such studies, in addition to those
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already mentioned, are those by Kerr (1924), Ellis (1924), National Health 
and Medical Research Council (1966) and Australian Bureau of Statistics 
(1976).
No particular reason can be found for this lack of interest in studying 
mortality differentials by occupation. Possibly the findings obtained in 
British or other overseas studies were accepted as true also for Australia, 
or perhaps the myth that Australia is a classless society (Encel 1970, 
pp.156-157), did not encourage a separate study of mortality by occupation. 
Whatever the reason, it has to be recognized that because there exist 
class differentials in Australia (Encel 1970) and because class influences 
one’s chances of survival (Antonovsky 1967), a study of mortality by socio­
economic status in Australia is overdue. In the absence of any other 
indicator of socio-economic status in the mortality statistics, occupation 
of the deceased assumes great importance in providing information on socio­
economic differentials in mortality in the country. This will be attempted 
in the following chapters.
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CHAPTER 3
DIFFERENTIAL MORTALITY BY OCCUPATIONAL GROUP 
AMONG MALES IN AUSTRALIA : A BACKGROUND
3.1 Introduction
The initiation of studies on occupational mortality by William Farr 
in England and Wales in the 19th Century has been described as a valuable 
step in socio-medical research (Greenwood 1948, p.79).
Early studies on the subject were mainly concerned with hazards to 
health and longevity in a few selected occupations. A great deal has been 
learned about such hazards since the days of Farr, and most of the 
hazardous occupations are now well recognized. But investigations are 
still carried out, and are found useful for monitoring the levels and 
trends of mortality in specific occupations (Logan 1954, pp.197-199). Such 
studies can also be instrumental in detecting yet unknown dangers to health 
from the discovery and use of new technology.
Another important dimension of the subject is the effect on mortality 
of socio-economic status and living conditions as implied by occupation 
Young (1976, p.71) or position in the occupational hierarchy. In other 
Western industrialized societies, mortality has been observed to vary 
inversely with social class (Antonovsky 1967, p.47). Most of the 
investigations which have brought out such inverse relationships have used 
occupation of the deceased as an indicator of his socio-economic class.
Ä-ä&l iw( vdbJL are not sufficient for the purposes of
examining direct occupational hazards to health. But, when used in broad 
occupational groups, these may provide evidence of socio-economic 
differentials in mortality in the country. It is proposed to examine such 
differentials in this chapter and the next.
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3.2 Organization of the chapter
This chapter is aimed at providing a background to the study of 
differential mortality by occupational group among Australian males during 
1947-1971, the findings of which are presented in Chapter 4. The topics 
discussed in this chapter are - classification of occupations and of causes 
of death around each census year from 1911 through to 1971, and differential 
mortality by broad occupational groups among Australian males during 
1910-1912 and 1920-1922. As will be discussed in the next section, data for 
a meaningful analysis are available for the periods corresponding to the 
1911, 1921, 1961, 1966 and 1971 Censuses for all causes of death. In 
addition, appropriate data are also available for analysing mortality 
differentials from tuberculosis (all forms) and cancer (all sites) for the 
1911, 1921 and 1947 Census periods, and from most of the tabulated causes 
of death for the 1961 to 1971 Census periods. The analysis of such data 
will also be presented in appropriate places.
As already mentioned in Chapter 2, periods around each census year are 
chosen for analysis because the information about population at risk in 
each occupational group is available only from the census data.
3.3 Classification of occupations in Australia, 1911-1971
1. The Census
There have been several changes in the system of classifying the 
population by occupation between the 1911 and the 1971 Censuses. Similar 
changes have occurred almost simultaneously in the occupational 
classifications in vital registration. The consequence of dealing with 
different occupational classifications at different periods is that one 
can not have a direct comparison of the mortality of an occupational group
over time.
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At both the 1911 and 1921 Censuses, the same scheme of occupational 
classification was used. It was based on the recommendations of the 
International Institute of Statistics, Chicago 1893, and that used in the 
English censuses, but modified to suit the Australian economy of mainly raw 
material production. According to this scheme, the population was divided 
into six broad occupational groups, with two further groups for (i) undefined 
or independent occupations, and (ii) dependents (Commonwealth Bureau of 
Census and Statistics 1917, p.348; 1927, p.189). The descriptions of these 
broad groups with their constituent smaller groups are shown in Appendix 
3.1. At both these censuses, the economic condition of the population was 
classified under one heading namely, occupation.
At the 1933 Census, a distinction was made between the concepts of 
industry, implying group experience, and occupation, implying personal 
performance.^ Separate tabulations were started for classifying the 
population by these two characteristics. According to occupation, the 
population was classified into ten occupational groups, with two additional 
groups for "other and ill defined" and "not gainful" occupations 
(Commonwealth Bureau of Census and Statistics 1940). Details of these 
broad groups are shown in Appendix 3.1.
The difference between these two concepts can be illustrated by a 
particular example from the Australian Census of 1933:- the 
industry sub-order 5R (Construction and Repair of Buildings), had 
107,039 males, whereas the occupation sub-order 5R (Workers engaged 
in Construction and Repair of Buildings), had 113,082 males. The 
latter included persons not only from the industry sub-order 5R but 
from other industries as well. Similarly, the 107,039 males in the 
industry sub-order 5R included some males, who, in the occoupational 
tabulations, were classified as "other professional and clerical 
workers" (Commonwealth Bureau of Census and Statistics 1940, p.214). 
Thus, from the 1933 Census, occupation has been defined and 
classified on occupational lines).
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Yet another revision was made in the system of occupational 
classification at the next census in 1947. The new system sought to improve 
upon the 1933 classification by incorporating (i) the changing economic 
conditions between 1933 and 1947 and (ii) the recommendations of the 
Occupational Survey carried out in the country in 1945. Under the new 
scheme, the population was classified into eight broad occupation groups, 
plus the two groups for the undefined and the not gainfully employed 
persons (Commonwealth Bureau of Census and Statistics 1952b, p.194).
Information on occupation was collected, but not published or 
tabulated, at the next census in 1954 (Commonwealth Bureau of Census and 
Statistics 1967, p.269). It is, however, not known why this information 
was not released.
The census of 1961 marked the beginning of the present period in which 
a more uniform system of occupational classification has been followed.
At the 1961 Census, the Australian Classification of Occupations was based 
on the International Standard Classification of Occupations (International 
Labour Office 1958). Under the scheme, the population was divided into ten 
major occupational groups and two other groups for the ill-defined and 
unstated occupations, and for those persons who were not in the workforce 
(Commonwealth Bureau of Census and Statistics 1967, p.269).
A similar scheme with slight revisions was used at the 1966 Census, but 
additional efforts were taken to obtain more precise information about the 
workforce. This resulted in an increase in the number of persons making up 
the workforce, but most of the increase related to females (Commonwealth 
Bureau of Census and Statistics 1970, p.7).
The classification scheme was again slightly revised for the purposes 
of the 1971 Census. The new classification, while maintaining
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convertibility to International standards, provided for more precise codes 
for certain minor occupational categories in Australia (Commonwealth Bureau 
of Census and Statistics 1972, p.xiv).
In spite of the small revisions in the system of occupational 
classification between 1961 and 1971, the major occupational groups have 
retained a uniform structure, and thus their comparability over time is not 
affected. Details of the major groups with respect to their smaller 
constituent units are shown in Appendix 3.1.
In addition to providing information about the occupations of the 
populations, each census also tabulated information about occupational 
status, that is, whether a person was owner, employer, employee or wage 
earner. Such information could provide additional insight into the socio­
economic class of a person. However, since data on deaths are classified 
only by occupation, no attempt will be made to incorporate the information 
on occupational status in the present study. Each census discussed above 
provided data on occupation by age. Tables 3.1a, 3.1b and 3.2 show the 
distribution of males by occupational groups at the various censuses from 
1911 to 1971 (excluding that of 1954 because of the non-availability of 
the data). Each of the distributions refers to ages 15-64 years (25-64 
years for 1961). It is worth noting that the proportion in primary 
occupations, that is, Agricultural, Fishing, Mining and Quarrying etc., 
has declined over time, while that in white-collar occupations such as 
Professionals, Clerical, etc., and in Industrial occupations has increased.
2. Statistics on deaths
For the periods 1910-1912 and 1920-1922 the occupational 
classifications were the same as those adopted at the 1911 and 1921 Census 
respectively. The 1933 Census occupational classifications was in use in 
vital registration during 1932-1934, while the classification for the
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Table 3.1(b): Distribution of males according to occupational
groups, Australia 1933 and 1947 censuses
1933 Census_____________________________ 1947 Census
No. of No. of
Occupational group Males* % Occupational group Males* %
1. Public Administration, 1. Rural, Fishing and
Professional, Clerical 213325 9.6 Hunting 408862 16.1
2. Personal and Domestic 48292 2.2 2. Professional and
3. Commerce and Finance 262412 11.8 Semi-Professional 78669 3.1
4. Transport and 3. Administrative 129986 5.1
Communication 174683 7.9 4. Commercial and
5. Industrial (manu- Clerical 393980 15.5
facturing occupa- 5. Domestic and
tions) 519188 23.3 Protective 143681 5.6
6. Fisherman, Trappers 135 35 0.6 6. Craftsmen 484870 19.0
7. Agricultural, Pastoral 3 7. Operatives 502961 19.7
etc. 489619 22.0 8. Labourers 153210 6.1
8. Forestry 14467 0.7 9. Indefinite or Not
9. Mines and Quarries 57745 2.6 Stated 78578 3.1
6 to 9 575366 25.9 10. Not in workforce 171796 6. 7
10. Entertainment and 
Sport 16455 0.7 Total 2546584 100.0
11. Labourers 214505 9.6
12. Other and ill
defined 45651 2.1
13. Dependants 154448 6.9
Total 2224325 100.0
* Ages 15 to 64 years
Sources: Commonwealth Bureau of Census and
Statistics (1937, 1940, 1952a and 1952b).
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1947 Census was used for the first time in vital statistics in 1947, and 
was applicable through to 1960.
The statistics on death in 1961 were classified by occupation according 
to the classification of the 1961 Census, and remained uniform through the 
1965-1967 and 1970-1972 periods like the classifications at the censuses, 
at least in terms of broad occupational groups.
In spite of their continued publication, the information on deaths by 
occupation has not been complete in details about age. As mentioned in 
Chapter 2, a meaningful analysis of differential mortality can be done if 
the errors in data due to discrepant reporting of occupations between the 
death certificate and the census are minimized. To achieve this, 
occupations are used in broad groups, and the age-range is fixed between 
15 to 64 or 25 to 64 years, so that most of the retired males, whose 
occupations cause the majority of discrepancies, are excluded from the 
study.
The death statistics by occupation for 1910-1912 and 1920-1922 provide 
information by age, for all causes of death, and, in terms of specific 
causes, for tuberculosis (all forms) and cancer (all sites) only. Data 
for 1932-1934^and 1947 periods show deaths in each occupational group by 
age only for the two causes mentioned, but not so for deaths from all 
causes or from other specified causes. For the periods 1961, 1965-1967 
and 1970-1972, age breakdowns are available in respect of deaths from all 
causes as well as from specific causes. Details of availability of data 
are set out in Appendix 3.2.
In the light of changes in occupational classifications in
populations and in statistics on deaths, temporal comparisons of mortality
experiences of an occupational group can be made between 1910-1912
The 1932-1934 data are not analysed, because the death statistics 
contained large proportions of unspecified occupations which could 
distort the results.
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and 1920-1922, and during the 1961, 1963-1967 and 1970-1972 periods. 
Comparisons outside the periods mentioned will not be attempted.
3.4 Classification of causes of death
The systems of classifying causes of death, like those of occupations, 
are revised at regular intervals to bring the statistics in line with 
developments in medical knowledge about aetiology of diseases.
The first attempt to classify diseases systematically was made by 
Francois Bossier de Lacroix in the 18th Century (Knibbs 1929). But the 
statistical study of disease appears to have begun with the work of John 
Graunt in the London Bills of Mortality about the middle of the 19th 
Century (World Health Organization 1957, p.x). The long history of the 
attempts at a uniform classification of diseases and causes of death 
culminated in 1893 by the adoption of an International List of causes of 
death at the International Statistical Institute at Chicago.
The World Health Organization is in charge of the decennial revisions 
and publishes each new version of the International Classification of 
Diseases and Causes of Death.
A history of the development of a uniform International List up to the 
Seventh Revision is excellently presented in the Manual of the International 
Statistical Classification of Diseases, Injuries and Causes of Death 
(World Health Organization 1957, pp.ix-xxvi). Some salient points from 
this historical review are presented below.
The American Public Health Association recommended in 1898 that the 
list be revised every ten years. The first International Conference for 
such revisions was held in Paris in 1900. The next four meetings were 
held in 1909, 1920, 1929 and 1938 under the auspices of the French 
Government, but in 1923, it was decided to invite cooperation from other
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agencies in revising the list. Subsequently, the Health Organization of 
the League of Nations joined with the International Statistical Institute 
to publish in 1928 a revision of the list prepared in 1920. The proposals 
for the Fourth (1929) and Fifth (1938) Revisions were drafted jointly by 
the International Statistical Institute and the Health Organization of 
the League of Nations. The World Health Organization has been in charge 
of updating the list every ten years beginning with the Sixth Revision in 
1948 (World Health Organization 1957, pp.ix-xxvi).
In Australia, there was no uniform system of classifying causes of 
death prior to 1907. But from then onwards, it has been the practice to 
classify deaths by cause according to the prevailing International 
List (Lopez 1978, pp.58-61).
Since no comprehensive analysis of differential mortality of 
occupational groups by cause of death will be attempted in this chapter 
the systems of classifying deaths by cause at various periods between the 
1911 and 1947 Censuses will not be discussed. However, as mentioned 
earlier, differential mortality from tuberculosis and cancer will be 
analysed for the various census periods (from 1911 to 1947), and a cause 
of death analysis for the period between the 1961 and 1971 Censuses will 
also be presented.
Nevertheless, it may be pertinent to mention the various periods under 
study in which the different revisions of the International List were 
applicable in Australia. The period 1910-1912 referred to the Second 
Revision of the list adopted by the International Commission in 1909.
This revision was in force until 1920. Therefore the period 1920-1922 
referred to both the Second Revision, and the Third Revision, which was 
adopted by the International Conference in 1920. During 1932-1934, the
classification of causes of death was done according to the Fourth Revision
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of the International List, adopted at the International Conference in 1929.
The Fifth Revision (1938) was adopted in Australia in 1940 and was in force 
till 1949. From 1950 through 1957, the Sixth Revision (1948) was used, while 
the Seventh Revision (1955) was applied to the vital statistics in Australia 
from 1958 to 1967. Thereafter, the Eighth Revision (1965) was used till 
1978, after which the Ninth Revision has come into force.
From the point of view of the present study, it will be sufficient to 
find out if the changes in the classification of causes of death could 
affect comparability of mortality from tuberculosis and cancer during the 
periods corresponding to the 1911 and 1947 Censuses, and that from other 
selected causes of death during the 1961, 1966 and 1971 Census periods.
Lancaster (1950a) wrote that during the period 1908-1945, tuberculosis, 
cancer and violence were among the more "preferred" causes of death when two 
causes were mentioned on the death certificate. There was some possibility 
of losses from "tuberculosis", to "violence" for the earlier ages at death, 
and to "cancer" in the later ages. He also mentioned the possibility of 
underreporting of tuberculosis deaths on social grounds. This seems to imply 
an underestimation of tuberculosis mortality among men in those occupational 
groups which belonged to higher socio-economic classes. On the other hand, 
Lancaster noted that, some of the deaths assigned to tuberculosis under the 
existing coding rules, might not really have been due to the disease.
The actual cause could have been something else, but if tuberculosis was 
also mentioned on the death certificate, then the assignment of the death 
to tuberculosis was mandatory. However, considering both sides of the 
argument, he concluded that the official statistics did give a "fairly" 
correct number of deaths from the disease.
Regarding cancer, Lancaster (1950b) mentioned that, with improvement 
in medical certification of cause of death, there were chances of deaths from
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other poorly defined causes, especially senility, of being transferred to 
cancer. Thus, whereas the earlier figures could underestimate mortality 
from cancer, the later figures could provide a more correct picture.
Apart from the factors mentioned, it is unlikely that the changes in 
the International List of Causes of Death could have affected the actual 
assignment of deaths to these two causes.
There is no question of comparability of causes of death statistics 
between 1961 and 1965-1967 insofar as the revision of the International 
List is concerned, because in both these periods the Seventh Revision was 
applicable. With respect to the periods 1965-1967 and 1970-1972, the 
comparability between the Seventh and the Eighth Revisions were affected 
for specific causes of death, but the changes within broad disease 
groupings was not substantial (Lopez 1978, pp.77-79). Since the analysis 
of mortality of occupational groups by cause of death during 1961-1971 
will refer only to the broad groups of causes, the changes between the 
Seventh and the Eighth Revisions are not likely to affect the comparability 
to any large extent.
3.5 Data and Methodology
Data
The information on the number of deaths among males classified by 
occupational group and age at death are obtained from the annual vital 
statistics publications of the Commonwealth Bureau of Census and Statistics 
(C.B.C.S.) (1911, 1912, 1913, 1921, 1922, 1923), now known as the 
Australian Bureau of Statistics. The data for analying differentials 
from tuberculosis and cancer for 1910-1912 and 1920-1922 are obtained from 
the same sources, while those for 1947 are obtained from the vital statistics 
publications of the C.B.C.S (1949).
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The information on population at risk for the respective occupational 
groups is obtained from the census pulications of the C.B.C.S. (1914, 1925, 
and 1952a), referring to the appropriate census years.
Undefined occupational groups
At every census, or vital registration, the occupational 
classification of the population or of the deceased shows two undefined 
categories. One consists of persons of ''independent means or unstated 
occupations", and the other consists of "dependents". The latter is not 
considered as a separate group if the classification refers to the 
employed population only (as for example, in the 1971 Census).
Because of the undefined nature of these groups, it becomes rather 
difficult to interpret their mortality. In most instances, these categories 
form only small proportions of the total male population under consideration 
(Table 3.3). In order to present a total picture, these two groups will be 
shown along with others in the tables but will not be discussed any further.
Table 3.3: Percentage of males in the undefined occupational groups,
Australia 1910-1912 and 1920-1922
Undefined category
kPercentage of male 
in total male population
kPercentage of male 
in total male deaths
1911
Census
1921
Census
1910-1912 1920-1922
Independent Means or 
Occupations Not 
Stated 1.9 0.8 3.0 3.5
Dependents 1.7 2.2 3.0 2.2
k Ages 15 to 64 years
Sources: Computed with data from Commonwealth Bureau of Census
and Statistics (1911 to 1913; 1921 to 1923; 1917 and 1927)
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Methodology
Although the available data are in sufficient detail for 
computation of age-specific death rates, the numbers of deaths in certain 
categories are rather small for the rates to be stable. Therefore, an 
overall index of mortality, encompassing all deaths within the age-range 
15-64 years, will be used for analysing differentials by occupational 
groups. Again, since there are variations in the age-structures of 
different occupational groups, the overall death rates need to be 
standardized. The method suitable for the available data is to calculate 
standardized mortality ratios (SMR's) by the indirect standardization 
(Cox 1976, pp.309-311). The technique is described in detail in Chapter 8.
3.6 Differential mortality from all causes of death 1910-1912 and 1920-1922
The standardized mortality ratios (SMR’s) among males by occupational 
group are shown in Tables 3.4 and 3.5 corresponding to 1910-1912 and 
1920-1922 respectively.
An inverse social class gradient in mortality is discernible from the 
SMR's in terms of the broad, as well as the smaller, occupational groups 
shown in the tables. In 1910-1912, the Professional, or Commercial, 
occupational groups, which can be regarded as belonging to higher social 
classes [ following the findings of Taft (1953)1, have significantly lower 
than average mortality, while the group Domestic , which can be 
considered to belong to the lower social classes exhibit significantly 
high mortality compared to the average level. The Primary Producers, on the 
other hand, show much lower mortality than the average at both periods, 
but as a group may not really be considered to belong to the highest social 
classes. However, as can be seen from the tables, the low SMR of this 
broad group is due to a much lower than average mortality of Agricultural
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T a b le  3 .4 :  S t a n d a r d i z e d  M o r t a l i t y  R a t io s  (SMR's) from
a l l  c a u se s  o f  d e a th :  M ales aged 15-64  y e a r s  
i n  e ach  o c c u p a t i o n a l  g ro u p .  A u s t r a l i a  1910-12 .
O c c u p a t io n a l  Group SMR
1. P r o f e s s i o n a l 82*
2. Dom estic 131*
( i )  Board and Lodging 108
( i i )  D om estic  S e r v a n t s  and A t t e n d a n t s 15 7*
3. Commercial 89*
( i )  M e rc h a n ts ,  S p e c u l a t o r s ,  S to ra g e 200*
( i i )  O th e rs 52*
4. T r a n s p o r t  and Communication 100
( i )  T r a n s p o r t 102
( i i )  Communication 80*
5 . I n d u s t r i a l 140*
( i )  A r t  and M e ch a n ica l  P r o d u c t io n 72*
( i i )  B u i ld in g  and C o n s t r u c t io n 72*
( i i i )  L a b o u re r s 521*
( iv )  O th e rs 91*
6. P r im a ry  P r o d u c e r s 65*
( i )  A g r i c u l t u r e ,  D a i ry ,  F o r e s t r y ,  W ater 52*
( i i )  Mines and Q u a r r i e s 120*
7. I n d e f i n i t e 145*
8. D ependan ts 380*
T o t a l 100
* SMR s t a t i s t i c a l l y  s i g n i f i c a n t  ( p < .0 5 ) .
(a )  S ta n d a r d  P o p u l a t i o n  -  t o t a l  m a le s ,  1911 Census.
S o u rc e :  Computed w i th  d a t a  from Commonwealth B ureau  o f  
Census and S t a t i s t i c s  (1911 , 1912, 1913, 1914 ) .
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Table  3 . 5 :  S t a n d a r d i z e d  M o r t a l i t y  R a t i o s  (SMR’ s)  f rom
a l l  c a u s e s  o f  d e a t h :  Males aged  15-64  y e a r s
i n  e a ch  o c c u p a t i o n a l  g roup .  A u s t r a l i a  1920-22 .
O c c u p a t i o n a l  Group SMR
1. P r o f e s s i o n a l  98
2.  Domest ic  125*
( i )  Board and Lodg ing  152*
( i i )  Domest ic  S e r v a n t s  and A t t e n d a n t s  95
3. Commercial  99
( i )  M e r c h a n t s ,  S p e c u l a t o r s ,  S t o r a g e  171*
( i i )  O t h e r s  59*
4. T r a n s p o r t  and Communication 95*
( i )  T r a n s p o r t  96*
( i i )  Communication 88*
5 .  I n d u s t r i a l  124*
( i )  A r t  and M e c h a n ic a l  P r o d u c t i o n  65*
( i i )  B u i l d i n g  and C o n s t r u c t i o n  71*
( i i i )  L a b o u r e r s  337*
( i v )  O th e r s  85*
6 .  P r im a ry  P r o d u c e r s  66*
( i )  A g r i c u l t u r e ,  D a i r y ,  F o r e s t r y ,
Wate r  54*
( i i )  Mines and Q u a r r i e s  151*
7. I n d e f i n i t e  261*
8. Dependan ts  243*
T o t a l  * ( a )  100
* SMR s t a t i s t i c a l l y  s i g n i f i c a n t  ( p < . 0 5 ) .
(a)  S t a n d a r d  p o p u l a t i o n  -  t o t a l  m a l e s ,  1921 Census .
S o u rc e :  Computed w i t h  d a t a  f rom Commonwealth Bureau  o f  
Census and S t a t i s t i c s  (1921,  1922,  1923, 1925) .
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etc. Workers. The other constituent group, Miners and Quarrymen exhibit 
significantly higher mortality, which may be indicative of their direct 
occupational hazards. Similarly, the broad group Industrial, which shows 
a high SMR in both 1910-1912 and 1920-1922, definitely follows the high 
mortality of Labourers , which belong to the lowest strata of the socio­
economic continuum in Australia (Taft 1953) or England and Wales 
(Registrar-General 1927).
It should be mentioned here that the influence of social class on 
mortality acts through various other factors, such as living conditions, 
food habits, life-style etc. Unfortunately, there is no comrehensive 
information which could highlight the various characteristics of any 
social class in Australia. However, among the little data available, 
there are some factors which could possibly be associated with mortality 
in particular social classes, or, in the present case, occupational group. 
These factors, it may be pointed out, may not show their influences on 
mortality independently of other factors. As Benjamin (1965, p.5 and p.58) 
stated, various aspects of the environment which affect the health and 
longevity of a person, are often strongly intercorrelated. Consequently, 
it may be misleading at times to deal with any one factor as if it were 
free from the influences of others. Further with the present data, the 
associations can only be suggested, no proof is possible.
Keeping this caution in mind, the possible association of the 
following factors with mortality in an occupational group will be discussed 
(i) metropolitan - non-metropolitan residence, (ii) ethnic composition, 
and (iii) economic conditions.
(i) Residence in metropolitan and Non-metropolitan areas
This factor is used here as a surrogate for rural-urban differentials,
52
although it is recognized that many of the non-metropolitan areas 
could actually be urban.
The mortality in metropolitan areas was, in general, higher than 
that in non-metropolitan areas during 1910-1912 (Table 3.6). This 
could be possibly associated with the low SMR of Primary Producers 
(Tables 3.4 and 3.5), who, as is obvious, were overwhelmingly 
non-metropolitan residents (Table 3.7). The hypothesis also ties in 
fairly well with the high SMR's of Domestic or Industrial occupational 
groups, a large proportion of each of which were resident in 
metropolitan areas. However, there is conflict between this hypothesis 
and the low SMR of Professional, or Commercial Workers. Residence in 
metropolitan areas per se does not render a person vulnerable to 
adverse health conditions. The suburbs with unsanitary conditions or 
overcrowded housing are some of the more immediate factors in this 
regard. Men in the two occupations just mentioned, could in general, 
have afforded to live in the better-off suburbs and in good housing 
conditions, and consequently could protect themselves from ill health.
In this connection, the economic and educational conditions could be 
the deciding factors.
(ii) Ethnic Composition of the Population
During 1910-1912 and 1920-1922, the Australian-born males had lower 
mortality than the overseas-born males (Table 3.8). This appears to 
be associated with the low SMR’s of Primary Production, or Professional, 
or Commercial Workers, each of which had nearly three-fourths of the 
males born in Australia. A similar but converse inference may be 
possible for Domestic Workers, which have the highest proportion of
overseas-born males and high SMR. However, Industrial Workers which
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Table
Age
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
3.6. Age-specific death rates of males by metropolitan and 
non-metropolitan areas of Australia 1910-12*
________ Death rates per 10,000 males_______
Metropolitan Non-metropolitan
25.6
35.4
47.4 
57.1
73.4
94.6 
132.2 
174.9 
241.5 
341.1
25.4
37.5 
41.8
50.0
64.1
81.5 
108.9 
140.7 
211.2 
298.5
* Excludes Tasmania.
Source: Computed with data on (i) deaths from Statistical
Registers of Victoria, South Australia and Western 
Australia; Vital Statistics Reports of New South 
Wales; and Parliamentary Papers of Queensland 
for the years 1910, 1911 and 1912; (ii) population 
from 1911 Census volume 2.
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Table 3.7. Percent living in metropolitan area and percent Australian- 
born, males by occupational group, Australia
Percent living in Percent born
metropolitan area in Australia*
Occupational Group 1911 1921 1921
Professional 51.9 59.8 73.2
Domes tic 47.2 52.1 59.8
Commercial 58.0 63.3 77.4
Transport and Communication 47.5 51.0 73.6
Indus trial 53.5 56.3 75.0
Primary Producers 5.1 7.2 79.2
* Data not available for 1911.
Source: Commonwealth Bureau of Census and Statistics^
(1917 and 1927).
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T a b l e  3 . 8 .  A g e - s p e c i f i c  d e a t h  r a t e s  o f  m a l e s  by p l a c e  o f  b i r t h  1 9 10-1 2  
and 1 9 2 0 - 2 2 .
Age
D ea th  r a t e  p e r 1 0 , 0 0 0  m a l e s
1910-■12 1920-2 2
Aus t r a l i a n -  
b o r n
O v e r s e a -
b o r n
A u s t r a l i a n -
b o r n
O v e r s e a -
b o r n
15-19 2 4 . 8 4 1 . 7 2 2 . 8 2 7 . 3
2 0 -2 4 3 3 . 0 6 5 . 2 2 9 . 7 4 5 .9
25-29 3 9 . 4 6 3 . 9 3 6 . 2 4 4 . 6
30 -3 4 4 5 .9 7 3 . 2 4 0 . 0 4 9 . 6
35-39 6 1 . 2 8 5 . 6 5 3 . 4 6 1 . 0
4 0 -4 4 7 6 . 2 1 0 6 . 4 6 7 . 0 7 5 .6
45-49 1 0 3 . 7 1 3 7 . 4 9 5 . 5 1 1 0 . 4
5 0 - 5 4 1 3 4 . 8 1 7 5 . 7 1 2 2 . 4 1 4 6 . 7
55-59 1 9 7 .6 2 3 6 . 4 1 7 9 . 3 2 1 2 .0
6 0 - 6 4 2 8 4 .9 3 2 4 . 0 2 6 5 . 4 3 1 8 . 8
S o u r c e :  Computed w i t h  d a t a  f rom Commonweal th B u r e a u  o f  Census
and S t a t i s t i c s  ( 1 9 1 1 , 1 9 1 2 ,  1 913 ;  1 921 ,  1 9 2 2 ,  1923 ;
1917 and 1 9 2 7 ) .
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have a high proportion of Australian-born males, do not show a similar 
association, in that they have a high SMR.
(iii) Effects of unemployment
Unemployment can cause a decline in the standard of living of the person 
affected by reducing his purchasing power. It can adversely affect the 
health of the individual if the loss in income also adversely affects 
nutritional standards or availability of medical care. Wilson 
(1970, p.91) suggests that unemployed men even exhibit a loss of self­
esteem as vividly as their loss of income, which can prove detrimental 
to their health. The problem can become acute if there are no social 
welfare measures, such as unemployment benefits or free medical care 
for the needy. During the period 1910-1912 to 1920-1922 under study, 
neither of these welfare programmes was operating in Australia - the 
Unemployment and Sickness Benefits Act came into operation in July 
1945 (Commonwealth Bureau of Census and Statistics 1947, pp.252-253), 
and the National Health Act in 1953 (Sax 1972, pp.130-131).
In both the periods 1910-1912 and 1920-1922, the percentage 
unemployed in an occupational group appears to be associated with its 
level of SMR (Tables 3.4, 3.5 and 3.9); for example, the Industrial 
and Domestic Workers, who exhibit the highest unemployment rates, 
also exhibit the highest SMR’s.
3.7 Differential mortality from tuberculosis (all forms) 1910-1912 and 
1920-1922
The standardized mortality ratios (SMR’s) from tuberculosis of all 
forms among males in each occupational group for 1910-1912 and 1920-1922 
are shown in Tables 3.10 and 3.11 respectively. Once again, a broad social 
class gradient in mortality is observable from the SMR's of various 
occupational groups.
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Table 3.9. Percentage unemployed in each occupational group, Australia, 
males, 1911 and 1921 Censuses
Percentage unemployed
Occupational Group 1911 Census 1921 Census
1. Professional 1.6 3.0
2. Domestic 5.6 9.8
3. Commercial 3.3 7.3
4. Transport and Communication 2.6 6.4
5. Industrial 6.4 16.2
6. Primary Producers 3.6 8.5
Total (1 - 6) 4.4 10.7
Source: Commonwealth Bureau of Census and Statistics
(1917, p.390 and 1927, p.308).
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Purdy (1924) has shown that overcrowding in the household was positively 
correlated with tuberculosis mortality in Sydney during 1909-1913. Cumpston 
(1924) attributed the low tuberculosis death rates of rural occupations such 
as Agricultural Workers, Farmers etc., and of Transport and Communication 
Workers to the possible effects of cleaner environments in which these men 
worked. Further, Abbott (1952) showed that during 1910-1912, the overseas- 
born males exhibited higher mortality from tuberculosis than Australian-born 
males. In the light of these observations, the Primary Producers (a 
majority of which are Farmers, Agricultural Workers etc.) appears to have 
had the advantage of containing a large proportion of Australian-born males 
(Table 3.5), and also of living and working in the open. There is no 
information about density of population in households classified by 
occupational groups, but it may well be that the predominantly non­
metropolitan residence of Primary Producers could indicate their being less 
exposed to overcrowding c w - X  
cross-infection.
Professional Workers, who showed about the average mortality level in 
1910-1912 (Table 3.10), exhibited a significantly higher than average 
mortality in 1920-1922. This could be due to the effects of World War I. 
The total Australian population is reported to have recorded a temporary 
increase in tuberculosis mortality between 1911 and 1917 as a consequence 
of the War (Cumpston 1924), and the Professional Workers appear to have 
borne the brunt of this increase. This occupational group contains Defence 
personnel, such as in the Army and Navy, Sailors, Marines and others. It 
is also likely that war veterans could have been given preference in other 
public service jobs in the Professional occupation. In fact, if the 
figures collected at the 1933 Census can be taken to indicate the situation
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Table 3.10. Standardized Mortality Ratios (SMR's) from tuberculosis 
(all forms) and cancer (all sites). Males aged 15-64 
years in each occupational group. Australia 1910-12
SMR
Occupational Group Tuberculosis^3^ Cancer
Professional 97 81*
Domes tic 142* 118
Commercial 103 88*
Transport and Communication 80* 84*
Indus trial 137* 148*
Primary Producers 5 7* 67*
All males^k^ 100 100
(a) Refers to 1910-12, because the required data for 1910 are 
not available.
Standard Population, includes ’occupations not stated or 
undefined’ and ’Dependents'.
* SMR statistically significant (p < .05)
Source: Computed from Commonwealth Bureau of Census and
Statistics (1911, 1912, 1913 and 1917).
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Table 3.11. Standardized Mortality Ratios (SMR's) from tuberculosis 
(all forms) and cancer (all sites). Males aged 15-64 
years in each occupational group. Australia 1920-22
SMR
Occupational Group Tuberculosis Cancer
Professional 124* 86*
Domes tic 152* 106
Commercial 114* 98
Transport and Communication 81* 98
Indus trial 119* 131*
Primary Producers 61* 68*
All rnales^3^ 100 100
* SMR statistically significant (p < .05)
(a) Standard Population, includes 'occupations not stated or
undefined' and 'Dependents'.
Source: Commonwealth Bureau of Census and Statistics (1921,
1922, 1923 and 1925).
61
in 1920-1922, then the Professional, Clerical etc. Workers had the maximum 
proportion of males in the War Service^- (Table 3.12).
3.8 Differential mortality from cancer (all sites) 1910-1912 and
1920-1922
The association between cancer of various sites and occupations which 
exposed the men to carcinogens, has been described by Benjamin (1965, p.35). 
It has also been found that cancers of particular sites, such as lungs and 
stomach, were higher among the lower social classes (Graham 1969, 
pp.287-297). A more detailed discussion of the correlates of various types 
of cancer is given in Chapter 8. Available data for the present analysis 
are, however, inadequate to explore such associations among Australian 
males in various occupations. Nevertheless, the high SMR of Industrial 
Workers from cancer of all sites, indicates the possible exposure of these 
workers to carcinogenic materials at work, and also the higher 
susceptibility of the lower social classes to the disease (Tables 3.10 and 
3.11). Conversely, Professional Workers' low SMR from this disease probably 
reflects the lower susceptibility of the upper social class, while the 
Primary Producers could possibly have the advantage of less air pollution.
3.9 Discussion and conclusion
The health and longevity of a person depends upon his ability to adapt 
to the stresses of the external environment. The most important factors 
which influence this process of adaptation are mode of employment and 
working conditions, education, various other elements of levels of living 
such as nutrition, housing, access to medical care, and other services 
which foster well-being, such as recreation and sport. Because of strong 
intercorrelations between them, it may become misleading to treat any one 
of them separately; on the other hand it may not be practicable to study
1 Statistics on War Service were collected for the first time at the 1933 
Census.
62
Table 3.12. Percentage of males aged 30-64 years in each occupational 
group who served in the 1914-18 war, Australia 1933 
Census
Occupational Group Percentage
Agriculture, Pastoral, Dairying, 
Fishing Forestry 14
Mining and Quarrying 13
Indus trial 17
Transport and Communication 18
Commerce and Finance 16
Public Administration, Professional, 
Clerical 23
Entertainment and Sport 13
Personal and Domestic 15
Labourers 16
Total* 17
* Includes males of ill-defined occupations and those not 
gainfully employed.
Source: Computed from Commonwealth Bureau of Census and
Statistics (1937, pp.1536—1616; 1937a, pp.1096- 
1105).
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their effects simultaneously. However, many researchers have found it 
economical to deal with a single indicator of the general living standards 
with which all other factors are associated in the same general direction. 
This indicator is occupation, which is most commonly and most easily 
recorded of all socio-economic characteristics (Benjamin 1965, p.5 and 
p.58). In many countries, including Australia, occupation is the only item 
recorded on the death certificate which can throw light on the socio­
economic status of the deceased.
In this chapter, the underlying objective of analysing occupational 
group differentials in mortality is to deduce the mortality differentials 
by social class. In the course of examining the differentials by broad 
occupational groups, reference has been made to the possible associations 
of birthplace (Australian-born versus overseas-born), metropolitan or non­
metropolitan residence, effects of World War I. Information on some other 
attributes such as living conditions, education or income among the 
occupational groups in Australia is not available for the period under 
study, therefore it was not possible to discuss their roles on the observed 
differentials in mortality.
Antonovsky (1967), after reviewing a large number of studies from 
different populations, came to the conclusion that social class influences 
one’s chances of staying alive - the lower the social class, the smaller 
are the chances. People in the higher social classes always appear to take 
more advantage of the emerging methods of combating illness. Postponement 
of deaths is dependent upon the knowledge, technique or social organization 
required for fighting disease. This was as true when control of infectious 
diseases started, as it is now, when the fight is on to check the chronic 
diseases. Antonovsky concluded that in terms of such factors as access to 
good medical care, preventive medical action, knowledge of health care, and
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the limitation of delay in seeking treatment, the lower class people may 
well be at a disadvantage. Further, with regard to general living and working 
conditions, such as chances of cross-infection or vulnerability to 
occupational hazards, people in the lower social classes are likely to be 
unfavourably placed. Studies conducted by the Registrar-General of England 
and Wales have shown that social class differences in mortality compare 
well with such differences in morbidity; and in terms of general and 
specialist medical care, a man in the lower social class consults a doctor 
less often per illness than a man in the higher social class (Blaxter 
1976). Although it may not be true of all diseases, occupational rank is, 
in general, inversely associated with illness and it has been suggested 
that in addition to being better equipped to deal with ill health, members 
of higher occupational ranks preserve their good health by virtue of 
feelings of achievement and self-esteem derived from successfully performing 
an absorbing job. "Thoroughly enjoyed, and highly rewarded, they apparently 
enjoy a zest for life that is health promoting" (Wilson 1970, p.91).
There is no contemporary evidence for Australia which can show the use 
of health care facilities by occupational groups, neither are there any 
morbidity statistics for these groups, but one survey in Brisbane in the 
early 1960’s, showed that old people in poorer suburbs sought medical help 
less readily than those in better class suburbs, even though the former 
were pensioners who could go to a nearby free general hospital or to a local 
general practitioner free of charge. Higher social classes in New York City 
were also found to seek medical care more readily than their lower class 
counterparts (Gordon 1976, p.78).
It may not be wrong to assume that a similar situation existed in 
Australia in the first three decades of this century. The introduction of
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"Basic Wages"'*' in 1907 (Yearbook 1929, p.452-543), could have acted at 
least to partially dilute the social class differentials in medical care 
and standard of living, so far as income is concerned. This is not to say 
that there was no poverty. In fact, it has been found that the incidence 
of poverty was greater among low income earners with large families than 
among low income earners with small families or than among high income 
earners with large families. There was an overall tendency of the families of 
Labourers, Factory Operatives and Truck Drivers to be somewhat larger 
than the families of Accountants, Marketing Executives, University 
Professors or Dentists, and the take-home pay of the latter categories 
was consistently higher than that of the former (Williams 1974, p.89). 
Therefore, it may be stated that in Australia during the period before the 
Second World War, there were differences among social classes with respect 
to health care and income, the lower the class the more adverse the 
situation was likely to be. The occupational groups studied in this 
chapter, though not forming counterparts to the defined "social classes" 
of England and Wales, show that Professionals etc. Workers who can be 
regarded as belonging to the higher social classes, exhibited lower 
SMR's from all causes of death and from tuberculosis and cancer during 
1910-1912, 1920-1922, than did Industrial Workers, who belong to the 
lower social class. Agricultural, Dairy etc. Workers, who according to the 
study by Taft (1953) may be regarded as belonging to a lower social class 
than Professional Workers, however, show lower SMR’s than the latter.
This could have happened because, as mentioned earlier, they ( Agricultural 
Workers) lived in relative isolation, that is, mostly in rural areas where 
mortality was low, and possibly adopted a healthier life-style.
”* It is the lowest wage which can be paid to an unskilled Labourer on the 
basis of the normal needs of an average employee.
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Conclusions
The Australian society, which has sometimes been described as having no 
class distinctions, is indeed stratified according to class, status and power 
(Encel 1970, pp.149-179). The analysis presented in this chapter has shown 
that there have been considerable differences in the mortality of various 
occupational groups. An occupational group associated with lower social 
class exhibited, in general, higher mortality than another group associated 
with lower social class. Since not enough information is available about 
life-styles of each occupational group, it is difficult to offer a definite 
explanation for the observed mortality differentials. Logan (1954) also 
encountered apparently similar difficulties in interpreting the observed 
social class differentials in mortality in England and Wales. Part of the 
problem of interpretation may be non-availability of information on 
ancillary characteristics of the occupational groups or social classes. 
Further, although occupation is regarded as a simple, but fairly 
comprehensive, indicator of socio-economic status (Benjamin 1965, p.58), 
it stands for a whole variety of life conditions affecting one's level of 
health and well being. Other problems related to the interpretation of 
occupational mortality data are discussed in Chapter 2.
However, from the available data relating to Australia in the early 
part of this century, the possibility of some association between the 
mortality of an occupational group and its ethnicity, residence in 
metropolitan or non-metropolitan areas, participation in the First World 
War, and economic situation (percentage unemployed), has been suggested.
It may however, be mentioned that some of the factors mentioned above, may 
not be strictly regarded as causal factors, but they could be surrogates 
for more immediate factors affecting mortality, such as various aspects
of life-style.
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CHAPTER 4
DIFFERENTIAL MORTALITY AMONG MALES OF VARIOUS OCCUPATIONAL 
GROUPS IN AUSTRALIA, 1947 TO 1970-1972
4.1 Introduction
It was shown in Chapter 3 that there were considerable differences 
in mortality among males of various occupational groups in Australia in the 
early part of the century. It was suggested that these differences 
reflected social class variations in mortality in the country.
The present chapter discusses mortality differentials among males of 
various occupational groups in Australia during the period 1947 to 1970- 
1972. The chapter is divided into the following main sections -
(i) Differential mortality from tuberculosis and cancer in 1947,
(ii) Differential mortality from all, as well as leading, causes of death 
in 1961, 1965-1967 and 1970-1972, (iii) Patterns of causes of death in 
various occupational groups in 1965-1967 and 1970-1972, (iv) Variations 
in the length of life expected to be lived between the ages 15 and 64 
years by males in different occupational groups, and (v) Mortality 
variation by social class in 1961, 1965-1967 and 1970-1972.
4.2 Differential mortality by occupational group in 1947
Statistics on the number of deaths by occupation are not available by 
age in 1947. The only available data are the numbers of deaths by 
occupation and those by occupation and cause of death. Thus, it is not 
possible to restrict the analysis to the working ages 15 to 64 years. 
However, data do exist which provide some additional information on 
mortality from tuberculosis and cancer (all forms) by age in various 
occupations, as in 1910-1912 and 1920-1922.
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Keeping in view the desirability of restricting the analysis to the 
working ages only (see Chapter 2 for a detailed discussion), the 
differentials in 1947 are analysed only with respect to tuberculosis and 
cancer.
The classification of occupations in the death statistics in 1946 was 
different from that in 1947 or later. As such, the data on deaths for 
1946 are not used in the analysis. Rather, the number of deaths in 1947 
only have been included. Data for 1948 have not been considered 
because by doing so, the reference period for the death statistics (end 
of 1947) would be different from the reference period for the population 
at risk (middle of 1947).
The index for comparing the mortality of different occupational 
groups is the Standardized Mortality Ratio (SMR) (See Chapter 8 for 
computational details). The "standards” used for calculating the SMR's 
are the sets of age-specific death rates from tuberculosis and cancer of 
the total male population in 1947, covering the age-span 15 to 64 years, 
in five year age-groups. These are applied to the population in each 
occupational group over the same age-groupings, to obtain the "expected" 
number of deaths, which are divided into the "observed" number of deaths 
of each group to obtain the SMR.
The occupational group Labourers has the highest SMR from the two 
causes of death consistent with this group’s experience during 1910-1912 
and 1920-1922. Similarly, the groups Rural, Fishing and Hunting and 
Administrative show two of the lowest SMR's from tuberculosis and cancer. 
The differentials in the SMR among the defined occupational groups appear 
to be more pronounced in the case of tuberculosis than those for cancer
(Table 4.1).
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Table 4.1. Standardized Mortality Ratios (SMR’s) from Tuberculosis (all
forms) and Cancer (all sites). Males in 
Australia 1947
occupational groups.
Occupational Group Tuberculosis
SMR
Cancer
0 . Rural, Fishing and Hunting 30* 85*
1. Professional, Semi-Professional 109 98
2. Administrators 37*
*oCO
3. Commercial and Clerical 10 7 114*
4. Domestic and Protective 127* 102
5. Craftsmen 85* 108
6. Operatives 89 90
7. Labourers 311* 213*
8. Indefinite and Not Stated 240 192*
9. Not gainfully employed 104 28*
All males 100 100
* SMR statistically significant (p <.05)
Source: Computed with data from Commonwealth Bureau of Census
and Statistics (1949, 1952).
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Mortality of the Australian-born population has been found to be lower 
than that of the overseas-born population for several causes of death.
Abbott (1952) found that during 1946-1948 the tuberculosis mortality 
rate for male migrants was significantly higher than that for native-born 
Australians at ages 55 years or more. Dean (1962) observed that during 
1950-1958 male and female immigrants had higher lung cancer mortality rates 
than Australian-born men and women and male British immigrants had higher 
rates than any other immigrants. He found that differences in cigarette 
smoking habits did not appear to cause such differentials in mortality, 
and suggested that air pollution was a more influential variable, 
particularly in the case of British immigrants as compared to the Australian- 
born population. In the present context, it may be interesting to see if 
the breakdown of the various occupational groups into Australian- and 
overseas-born populations can throw any light on the differential mortality 
of the groups. There is no direct way of assigning the mortality of an 
occupational group into its Australian and foreign-born components, because 
there is no adequate breakdown of the mortality statistics, but 
conjectures can be made indirectly by studying the data on birthplace of 
men in that group.
With respect to deaths from tuberculosis, it is noted that some of the 
occupational groups showing lower than average SMR’s, such as Rural,
Fishing etc., Craftsmen and Operatives, have high proportions of Australian- 
born population (more than 85 percent). Similarly, Domestic and 
Protective Workers who exhibit a high SMR have the largest proportion of 
overseas-born males. Birthplace, however, does not appear to account for 
the occupational groups Administrative Workers (low proportion of 
Australian-born, yet low SMR) and Labourers (high proportion of 
Australian-born, but high SMR) (Tables 4.1 and 4.2).
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Table 4.2 Percentage of Australian-born population in each 
occupational group. Males. Australia 1947
Percentage
Occupational Group Aus tralian-b o rn Oversea-born Total
Rural, Fishing and Hunting 89.5 10.5 100.0
Professional and Semi- 
Professional
83.9 16.1 100.0
Administrative 80.7 19.3 100.0
Commercial and Clerical 88.5 11.5 100.0
Domestic and Protective 79.8 20.2 100.0
Craftsmen 85.8 14.2 100.0
Operatives 86.8 13.2 100.0
Labourers 87.4 12.6 100.0
Source: Computed from Commonwealth Bureau of Census and
Statistics (1950, pp.743-744).
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For mortality from cancer, birthplace appears to be associated with 
the low SMR of only Rural, Fishing and Hunting occupations, but not for 
the Administrative or the Labourers groups.
It has been said that immigrants bring with them the mortality patterns 
of their homeland, and as time passes they tend to approach the Australian 
mortality patterns (Price 1975, p.27). In the present situation, 
information on birthplace of the members of various occupational groups 
could have been more useful if the mortality statistics were also 
classified by length of stay in Australia (particularly in the case of 
Administrative occupations, which has a large proportion of non-Australian- 
born population and yet a low SMR). However, such data are not available.
It may be pointed out that country of birth per se does not render a 
person vulnerable to death from a particular disease. Socio-economic 
status, and more importantly, the life-style associated with it, are the 
more relevant factors in this regard.
The eight defined occupational groups may be classified into four 
broad categories according to their SMR's from tuberculosis and cancer, 
as shown in Table 4.3. Also shown in the same table are the possible 
social prestige ranks of these occupational groups based on a study by 
Taft (1953). Although the twenty occupations used by Taft to arrive at 
social ranks do not exhaustively cover the individual occupations 
constituting the broad occupational groups considered in the present study, 
they provide useful indications as to which occupational group be assigned 
a particular social grade.
It is interesting to note from Table 4.3 that the groups Administrative 
and Labourers, which show the lowest and the highest SMR's respectively 
from both causes of death, belong to the highest and the lowest social
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Table 4.3. Rank of occupational groups according to Standardized
Mortality Ratios (SMR's) from tuberculosis and cancer, and 
possible social grades. Australia 1947.
Rank*
According to SMR According to
Occupational Groups Tuberculosis Cancer social grade
Rural, Fishing and Hunting 1 1 5
Professional and Semi- 
professional 2 2 1, 2, 3
Adminis trative 1 1 1
Commercial and Clerical 2 3 4
Domestic and Protective 3 2 4
Craf tsmen 2 2 4
Operatives 2 2 4
Labourers 4 4 6, 7
* The lowest SMR is given the lowest rank; the highest 
social grade is assigned the lowest number.
1) These are based on the social grading of occupations 
constructed by Taft (1953).
Source: Derived from Table 4.1.
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grades. In general, except the Rural, Fishing etc. occupations, the table 
shows an inverse relationship between social grade and mortality from 
tuberculosis and cancer. It may be suggested that the Rural occupations, 
although not rated high in the social grading, appear to be protected from 
the two diseases, possibly because of living and working in the open, or 
by virtue of healthier life-style.
Mortality from all causes of death could provide a more general picture 
of differentials among occupational groups. But the available data, without 
breakdown by age, would make it very difficult to interpret the results 
because of biases due to discrepant reporting of occupations on death 
certificates and in the census, particularly at ages over 65 years.
4.3 Differentials in 1961, 1965-1967 and 1970-1972
As mentioned in Chapter 3, the system of classifying the populations 
according to occupation has essentially remained similar at the three 
periods 1961, 1965-1967 and 1970-1972 and the structure of the labour 
force in terms of broad occupational groups has remained unchanged. 
Statistics for the later periods may, however, be influenced by different 
responses to questions posed in an effort to improve the data or by 
changes in coding procedures designed to rectify known deficiencies 
(Commonwealth Bureau of Census and Statistics 1970, p.7).
Since the present analysis deals with broad occupational groups, it is 
felt that comparisons over time during 1961 to 1970-1972 will not be 
rendered invalid by such changes as referred to above.
4.3.1 Differentials in 1961
The three-year average of deaths around 1961 Census has not been used 
in the present analysis because the system of occupational classification 
of the death statistics in 1960 was different from that followed in 1961
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or 1962 (See Chapter 3). Rather the number of deaths in various occupational 
groups during 1961 have been used. Data for 1962 have not been considered 
for the same reason as that mentioned with reference to 1947 (See Section 
4.2 of this chapter).
Available data include the numbers of deaths in each occupational group 
by age for all, and twenty one, selected causes of death. The selected 
causes of death are from the detailed A-list of the International 
Classification of Diseases, Seventh Revision, 1955 (Commonwealth Bureau 
of Census and Statistics 1963).
The causes of death for which data are available account for 13,329 
out of 17,045 total deaths among males in the age range 25 to 64 years, 
that is, 78 percent of all deaths among males in that age-range. Among 
these specified causes of death, five leading causes, which account for 68 
percent of deaths from all causes, and 86 percent of deaths from the 
specified causes, have been chosen for the present study. For reasons 
unknown, two important causes of death, namely motor vehicle accidents 
(BE47) and all other accidents (BE48) are not included in the statistics.
The number of deaths from each cause among all males in the age-range 
25-64 years is shown in Appendix 4.1.
The standardized mortality ratios (SMR's) from all causes of death 
show that the occupational groups Administrative, etc., Farmers, etc., and 
Professionals, etc., have significantly lower mortality than the national 
average, while the groups Craftsmen, etc. and Labourers, Clerical,
Service, Sports, etc., Sales and Transport and Communication have 
significantly higher mortality. The group Armed Forces also shows an 
above average SMR, but it is not significantly different from the average, 
because the SMR is based on small numbers of deaths resulting in a large 
standard error (Table 4.4). Occupational groups which show the lowest and
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Table 4.4 Standardized Mortality Ratios (SMR) from all causes of death: 
Males in occupational groups. Australia, 1961
Occupational Group SMR
0. Professional, Technical, etc. 84*
1. Administrative, Executive, Managerial 81*
2. Clerical 109*
3. Sales 115*
4. Farmers, Fishermen, Hunters, etc. 83*
5. Miners and Quarrymen 145*
6. Transport and Communication 118*
7/8. Craftsmen, Production, Process 105*
Workers and Labourers
9. Service, Sport and Recretation 113*
10. Armed Forces 114
11. Inadequately Described or Not Stated 367
12. Not in Work Force 66
TOTAL** 100
Note: * SMR statistically significant (p < .05).
** Standard Population
Source: Computed with data from Commonwealth Bureau of
Census and Statistics (1963, 1965).
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the highest SMR's from these five leading causes of death are shown in Figure 
4.1. It may be mentioned here that in the data by cause of death, the 
occupational group Armed Forces has not been shown separately, but is 
included in the group Service, Sport and Recreation (information obtained on 
query from the Australian Bureau of Statistics). Thus only nine occupational 
groups are considered while examining the differentials by cause of death.
An interesting point observed from the figure is that, although the 
occupational group Administrative, etc., shows the lowest SMR from all 
causes of death, followed by the group Farmers, Fishermen, etc., the former 
does not exhibit the lowest SMR from any of the leading causes. Rather, 
Farmers, etc., show the lowest SMR from arteriosclerotic heart disease, 
malignant neoplasms and vascular lesions (Table 4.5). However, for the 
remaining two causes of death, the group Administrative, etc., has smaller 
SMR's than the group Farmers, etc. This is true also for seven other 
specified causes of death (Appendix 4.2) and possibly for some other causes 
not specified in the data, so that the overall effect is reflected in favour 
of a low SMR from all causes of death for Administrative, etc., occupations. 
For the other two leading causes of death, namely other diseases of the 
heart and the circulatory system, and diseases of the respiratory system, 
the occupational group Professional, etc., shows the smallest SMR. This 
group has the third lowest SMR from all causes of death. The highest 
SMR's are shown by Miners and Quarrymen from arteriosclerotic heart disease, 
and diseases of the respiratory system; by Transport and Communication 
Workers from malignant neoplasms; by Sales Workers from vascular lesions, 
etc., and by Service, Sport, etc. (including Armed Services) from other 
diseases of the heart and circulatory system.
With respect to each specified cause of death, the groups Clerical, 
Sales, Miners and Quarrymen, Transport and Communication, and Service,
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Figure 4.1. Occupational groups showing the lowest and the highest
values of Standardized Mortality Ratio (SMR) from leading 
causes of death. Males aged 25-64 years, Australia 1961
SMR
o mm
Arterio- Malignant
sclerotic Neoplasm
heart 
disease
Vascular
lesions
Other dis. 
of heart and 
circ. system
Diseases
of
Respiratory
System
Cause of death and occupational group
Note: For source and explanation of symbols see Table 4.4.
Ta
bl
e 
4.
5 
St
an
da
rd
iz
ed
 M
or
ta
li
ty
 R
at
io
s 
(S
MR
) 
fr
om
 t
he
 f
iv
e 
le
ad
in
g 
ca
us
es
 o
f 
de
at
h.
 
Ma
le
s 
in
 o
cc
up
at
io
na
l
gr
ou
ps
. 
Au
st
ra
li
a 
19
61
79
x4-JCOQJ
X)
4-1O
CD0)cddcOCJ
6 <u4-1 
CD pH cn
Eo 
Clo
4-1
coCi 
•H *H 
Q  CXcd
QJCi
o
4-1QJ
CD00 -H
X) *H 3 (d
EOClo
4-1
CO
r-H
da
C4
•HO
b
QJ4-1
00 CO 
G  X  
CO Cl 
4-Ja
QJa
4-1
g
gj•H
r— t 
COs
* * He He He *o CO co ov cm m 'cO VO 00 ou0 L/0 00 CD O rH rH o CM O
CM i—1 rH rH CO r— l i—1
HC He He HeVO CM rH vO rH CO rH o Ov OUO CM ON rH rH rH CM OrH rH rH rH rH CO i—1
00 40 CM He00 HeCO *<r CM 00 CT\ rH orH oo <M CO CNJ rH O rH o m orH rH 1— 1 rH rH i—1 rH <J- rH
r-»
00
He
m  cooo oi—i
vor—I i—I
HeX Heco
co
*ONo oI— I r-H
CM
rH oopH
a1 •H QJo 4-J 4-J CD JA He He He He *•H o Cl cd rH uO co co oo Cd CM CM vO o 40 oCi Ci Cd QJ o CTV co CO r-'. CO CM O rH o •sf oQJ QJ QJ CD rH rH 1—1 rH rH rH rH CO rH4-1i—1X •HCi o X
< CD
rH a
cO 4-J Xu rH QJ QJ•H cd a XC •H * QJ X • •HX Cl td e G o CiCJ QJ QJ Ed cd 4-J a QJQJ Ö4J b Ci QJ CD oH * cd Ci c • 0) c0) a QJ cd CD a 4J Q oCD * > cd X d x  a 4J Cl X Ph
cx rH •H s CD o* a  o QJ o CD Ed QJd cd 4-1 •H cd -H cx QJ rH 4-J Mo d cd * X 4J * CO CJ QJ cd Hc o Ci QJ G 4-J cd G CD Ci 4-1 4-J oo •H 4-1 > rH * cd c cj QJ c * O cd CO tsCD CD •H cd CD O -H b QJ QJ U-1 d He»—1 CD •H 4-J a C CD cx a CD Ci o cd 4J G HecO QJ a d •H CD QJ c CD d 4-J d •H X QJ o •H X
a 4-1 • •H a c 0) b QJ c  b 4-1 o > a) X <3o O CJ s QJ QJ rH Ci cd cd § cd X Cl B cd 4-J H•H Ci 4-J X X rH cd cd •H Ci o Ci cd QJ ct cd Cl O OU Pc QJ < w cj co s H  U u X CO < w o 2 H
cxd •
a O rH CM CO 40 vO oo Cd o r—1 CMu \ T-1 rH rH
o
No
te
: 
* 
SM
R 
st
at
is
ti
ca
ll
y 
si
gn
if
ic
an
t 
(p
 <
 
.0
5)
*
*
 S
ta
nd
ar
d 
po
pu
la
ti
on
.
So
ur
ce
: 
Sa
me
 a
s 
Ta
bl
e 
4.
4.
80
Sport and Recreation (including Armed Services) appear to be especially 
prone to arteriosclerotic heart disease as indicated by the significantly 
high SMR values. Transport and Communication Workers, and Craftsmen, etc., 
and Labourers appear susceptible to malignant neoplasms. Only one 
occupational group, namely Sales Workers, shows particular susceptibility 
to vascular lesions of the central nervous system. Similarly, only 
Service, Sport and Recreation (including Armed Services) show association 
with other diseases of the heart and circulatory system. Miners and 
Quarrymen, and Craftsmen, etc., and Labourers show proneness to diseases 
of the respiratory system (excluding pneumoconiosis). The range of the 
differentials is found to be the largest in the diseases of the 
respiratory system.
Table 4.6: Distribution of deaths from leading causes among all males
aged 15-64 years. Australia 1965-1967
(s')Leading cpurp nf dp^th with the B—list''
1965 to 1967
number Number of 
deaths
%
Arteriosclerotic Heart Disease (B26) 22307 35.2
Malignant Neoplasms (all sites) (B18) 10777 17.0
Malignant Neoplasm of Digestive Organs (B18 i) 3255 5.1
Malignant Neoplasm of Lungs (B18 ii) 3193 5.0
General Arteriosclerosis (B46) 4364 6.9
Vascular lesions affecting central nervous 
system (B22) 4283 6.8
Motor Vehicle Accidents (BE47) 5713 9.0
All Other Accidents (BE48) 3587 5.6
Other causes 12385 19.5
All causes 63416 100.0
(a) Abbreviated B—list of the International Classification of Diseases. 
Source: Australian Bureau of Statistics (1977)
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Accidents, poisonings and violence constitute an important cause of 
death among males, and are responsible for 2,713 deaths out of a total of 
17,045 from all causes in the age range 25-64 years in 1961 (Commonwealth 
Bureau of Census and Statistics 1963, pp.124-143), that is, about 16 
percent of deaths from all causes in this age-group is due to accidental 
causes. It would have been interesting to study the variations in 
mortality exhibited by the different occupational group from this cause 
of death, but as mentioned before, the required data are not available for 
this purpose.
4.3.2 Differentials in 1965-1967
Information on the number of deaths by cause of death and age—groups 
(in the range 15 to 64 years) for males in each occupational group for the 
years 1965, 1966 and 1967 has been obtained from special tabulations 
provided by the Australian Bureau of Statistics (1977). The cause of death 
is classified according to the abbreviated B-list of causes of death, 
International Classification of Diseases, Seventh Revision, 1955 (World 
Health Organization 1957). The classification of occupation is in 
accordance with that followed at the 1966 Census. For analysing the data, 
an average of the numbers of deaths in each occupation—cause—age group 
during 1965 - 1967 has been related to the respective populations at risk
obtained from the Census of 1966. From the sixty causes of death for 
which data are available, six have been selected for the present analysis, 
which together account for over 80 percent of all deaths of males aged 
15-64 years during 1965-1967 (Table 4.6). Standardized Mortality Ratios 
(SMR s) for these six causes of death and from all causes of death in each 
occupational group are shown in Table 4.7. The standard employed is the 
set of age—cause—specific death rates of all males based on the average 
numbers of deaths during 1965-1967.
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The two undefined groups, Occupation inadequately described or Not 
Stated and Not in workforce, which account respectively for 2.2 and 7.1 
percent of all male deaths (Australian Bureau of Statistics 1977) and 0.8 
and 9.5 percent of the male population (Bureau of Census and Statistics 
n.d.) in the age group 15-64 years, are not included in the discussions 
because the undefined nature of these groups would render it impossible to 
interpret their mortality. This leaves ten defined occupational groups, 
the differentials among which are discussed in the present analysis.
From all causes of death, the occupational group Miners and Quarrymen, 
Transport and Communication, Service, Sport and Recreation and Sales Workers 
suffer significantly higher mortality than the average of the total 
population. The group Armed Forces also shows an SMR which is larger than 
the average, but its difference from 100 (the average) is not statistically 
significant because of a large standard error resulting from a small number 
of deaths in that group (Table 4.7).
The occupational groups Professional, etc., Farmers, etc., and 
Administrative, etc., show the lowest SMR values which are significantly 
different from the average. The SMR's of the groups Clerical, and Sales 
Workers are not significantly different from the average.
The highest mortality of Miners and Quarrymen from all causes of death 
can be linked to their having significantly higher than average mortality 
from three of the six selected causes of death.^ However, since the 
SMR's by cause of death in this occupational group and also in the group 
Armed Forces are based on small numbers, these two groups are not included
 ^This group appears to suffer more than any other defined occupational 
group from arteriosclerotic and degenerative heart disease, general 
arteriosclerosis and all other accidents (Table 4.7).
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in the discussions of differential mortality by individual causes of death. 
Thus, excluding these two groups and the two undefined ones, the maxima 
and minima of the SMR's in each selected cause of death are shown in 
Figure 4.2.
Among the eight occupational groups thus remaining, the highest SMR's 
from the six causes are shared by the groups Transport and Communication 
(in four cases) and Service, Sport and Recreation (in two cases). From 
deaths due to all other accidents (category BE48);( the Transport and 
Communication Workers and Farmers, Fishermen, etc., both show significantly 
high SMR's (Table 4.7).
At the other end of the scale, the occupational groups showing the 
lowest SMR's are Professional, etc., from malignant neoplasms and motor 
vehicle accidents; Farmers, etc., from vascular lesions and arteriosclerotic 
and degenerative heart disease; Administrative, etc., from general 
arteriosclerosis; and Sales Workers from all other accidents. The last 
occupational group shows the lowest SMR from this cause, and average or 
high SMR's from some other causes (Table 4.7), and thus has an average 
SMR from all causes of death.
4.3.3 Differentials in 1970-1972
As with 1965-1967, the information on the numbers of deaths of 
males in the age range 15-64 years by occupation and cause of death for the 
years 1970, 1971 and 1972 are available from special tabulations provided 
by the Australian Bureau of Statistics (1976b). The causes of death are 
classified according to the abbreviated B-list of the International 
Classification of Diseases, Eighth Revision, 1965, and the occupations 
according to the scheme followed at the 1971 Census. The average mortality 
experience of the period 1970 to 1972 are related to the respective 
population at risk obtained from the 1971 Census.
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Table 4.8: Distribution of deaths from leading causes among all males
aged 15-64 years. Australia 1970-1972
(a)Leading cause of death with B-list 
number
1970 to 1972
Number of 
deaths
%
Malignant Neoplasms (all) (B19) 12852 18.7
Malignant Neoplasm of Digestive Organs (B19 i) 3788 5.5
Malignant Neoplasm of Lungs (B19 ii) 3908 5.7
Ischaemic Heart Disease (B28) 23153 33.6
Cerebrovascular Disease (B30) 4443 6.5
Arteriosclerosis (B46) 4043 5.9
Motor Vehicle Accidents (BE47) 6802 9.9
All Other Accidents (BE48) 3367 4.9
Other Causes 14155 20.5
All Causes 68815 100.0
(a) Abbreviated B-list of the International Classification of Diseases.
Source: Australian Bureau of Statistics (1976b)
From the data, six leading causes of death are selected for the 
present analysis. These causes are malignant neoplasms, ischaemic heart 
disease, cerebrovascular disease, arteriosclerosis, motor vehicle 
accidents and all other accidents. Together, they account for 80 percent 
of deaths from all causes among males in the age-group 15 to 64 years 
during 1970-1972 (Table 4.8).
Standardized Mortality Ratios (SMR’s) by cause of death in each 
occupational group calculated with the age-cause-specific death rates of 
the total male population, based on the average experience of 1970-1972, 
are shown in Table 4.9.
As with previous periods, the two undefined groups,Occupation 
inadequately described or Not Stated and Not in workforce are not included
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in the discussion because of their uncertain nature. With respect to the 
size of population, these two groups constitute respectively 3.8 and 14.6 
percent of the total male population in the age-range 15-64 years 
(Australian Bureau of Statistics 1972). The proportions of total deaths 
occurring in these two groups are 2.6 and 8.5 percent respectively 
(Australian Bureau of Statistics 1976b).
Differentials from all causes of death
With respect to all causes of death, men in the occupational groups 
Professional, etc., and Administrative, etc., show significantly lower 
mortality than the average. The groups Farmers, etc., Sales Workers and 
Clerical Workers appear to represent the average mortality of the total 
population as their SMR's are not significantly different from the average.
The remaining four occupational groups show significantly higher mortality 
than the average (Table 4.9).
Differentials by cause of death
If the occupational groups, Miners and Quarrymen and Armed Forces are 
excluded, then the SMR's from all but one of the selected causes of death 
are found to be the highest among men in the group Transport and Communication 
(Figure 4.3). The exception is arteriosclerosis, the heaviest sufferers 
from which appear to be the Craftsmen, etc., and Labourers. The group 
Service, Sport and Recreation also exhibits a very high SMR, but it is not 
significantly different from 100 (Table 4.9).
It may be noted that Miners and Quarrymen have a very large value of SMR 
from all causes of death, as do Transport and Communication Workers.
Miners and Quarrymen are in fact the heaviest sufferers from ischaemic 
heart disease, arteriosclerosis, and all other accidents; however, because 
the numbers of deaths in the individual cause of death categories are rather
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small for this occupational group, they are not considered for discussion 
of differential mortality by cause of death.
The group Farmers, Fishermen, etc., appear to be the most favoured, 
having the lowest incidence of mortality from ischaemic heart disease, 
malignant neoplasms and cerebrovascular diseases. From motor vehicle 
accidents the lowest risk is among Professional, etc., Workers. The 
minimum risk group from arteriosclerosis is that of Administrative, etc., 
Workers, and that from all other accidents is the group Sales Workers 
(Table 4.9).
At this point, it would be useful to examine if there is any consistency 
in the patterns of differential mortality at the three periods. Miners and 
Quarrymen, Transport and Communication Workers, Craftsmen etc. and 
Labourers, and Service, Sport and Recreation Workers have remained as the 
high mortality risk groups from all causes of death. At the other end of 
the scale, Professional, Technical Workers, and Administrative etc. Workers 
maintained their favourable position with lower than average mortality. 
However, Farmers, Fishermen and related workers suffered a deterioration 
from being a low risk group in 1961 and 1965-1967 to being in the "average" 
class in 1970-1972. This group has significantly lower than average 
mortality from all the leading causes of death in 1961, from three of the 
six leading causes of death in 1965-1967, but from only one cause in 1970- 
1972. Moreover, the mortality from motor vehicle accidents for this group 
is significantly higher than that of the total population in 1970-1972.
Similarly, the group Armed Forces, which shows higher than average SMR 
throughout 1961 to 1970-1972, has an SMR significantly greater than 100 
only in 1970-1972. This group experienced small absolute numbers of deaths 
in 1961 and 1965-1967 so that the standard errors of the SMR were large.
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The significantly high SMR could also have been a result of a possible 
increased mortality of this group due to the effects of the Vietnam conflict.^ 
Males of the occupational groups, Clerical and Sales show significantly higher 
than average mortality in 1961, but the gap between their mortality and that 
of the general population has become statistically non-significant in 
1965-1967 and 1970-1972.
4.4 Patterns of causes of death among men of various occupational groups,
1965-1967 and 1970-1972
Detailed information on the mortality of men in different occupational 
groups due to various causes of death are available for the periods 1965- 
1967 and 1970-1972. Six leading causes of death are chosen here to study 
their patterns among various defined occupational groups. The groups 
"Miners and Quarrymen" and "Armed Forces" are excluded because of the small 
number of deaths of men in these occupations to be dealt with when studying 
their mortality by cause of death.
The Standardized Mortality Ratios (SMR’s) among the remaining eight 
defined occupational groups for the six leading causes of death ranged 
between 51 (Sales Workers - cause: BE48) and 171 (Transport and 
Communications - cause: BE47), in 1965-1967 (Table 4.7). In 1970-1972 
they ranged from 40 (Sales Workers - cause: BE48) and 192 (Transport and 
Communication - cause: BE47) (Table 4.9). However, the magnitude of the 
standard error (SE) of each SMR differs from one occupation - cause of death 
category to another. Consequently some of the apparently large or small 
SMR’s are not statistically significantly different from the average of 100.
 ^Australia provided Forces since 1962 to assist in the defense of South
Vietnam. The number of men involved increased progressively from 1962 till 
1968, after which the withdrawal began. About 1,000 men were withdrawn 
in November 1970, followed by another 1,000 in March 1971. All remaining 
combat forces were withdrawn in August 1971 (Yearbook 1972, p.86).
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Considering this fact, five categories are formed which show the values 
of the quantity (SMR-100)/SE, ranging from less than minus 3 (very low), 
minus 3 to minus 2 (low), minus 2 to 2 (average), 2 to 3 (high) and more 
than 3 (very high). Tables 4.10 and 4.11 show for 1965-1967 and 1970-1972 
respectively, the categories in which the SMR's from the leading causes of 
death for each occupational group fall.
In 1965-1967 the occupational groups Professional, Technical; 
Administrative; Clerical, and Sales Workers are found to belong to the 
"very low" to "average" categories with respect to the SMR values for almost 
all the leading causes of death. Farmers, Fishermen etc., show a wider 
spread with a high SMR from cause BE48 and a low SMR from B26 and B46.
The occupational group Transport and Communication Workers shows SMR values 
lying between the "average" to the "very high" categories. Craftsmen, 
Production Process Workers and Labourers, and Service, Sport and Recreation 
Workers also exhibit patterns of causes of death similar to that for 
Transport and Communication Workers (Table 4.10).
In 1970-1972, for the occupation groups Professional, Administrative, 
Clerical, and Sales, mortality from almost all the leading causes of death 
belong to the "very low" to the "average" regions, while the other four 
occupational groups are found to be in the "average" to "very high" regions 
(Table 4.11). The most common differentiating factor between the white- 
collar occupational groups (0, 1, 2, 3), and the others (4, 6, 7/8, 9), 
in 1965-1967 as well as in 1970-1972 are the two accidental causes - 
motor vehicle accidents (BE47) and all other accidents (BE48) .
4.5 Difference between the crude death rates - components of difference
A crude death rate reflects the effect of the age-composition of the 
population as well as that of the actual mortality experience. Therefore, to
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compare validly two or more death rates, these must first be standardized, 
either for age or for mortality rates. However, it may also be of interest 
to find out what part of the difference between two crude death rates is 
due to (a) differences in age-composition, (b) differences in mortality, 
and (c) a joint effect of the first two.
A method of decomposing the difference between two crude rates has been 
developed by Kitagawa (1955). When decomposing the difference between the 
crude death rates of two groups at one point of time, usually components 
(a) and (b) are obtained. There is a possibility of obtaining the third 
component, which is the result of a simultaneous change in the age- 
composition and the age-specific death rates, and it becomes meaningful 
when changes in the crude death rate of a particular group are studied over 
time. The two approaches, that is, static (one point of time) and dynamic 
(over time), are adopted here. In the first instance, the difference 
between the crude death rates of pairs of occupational group in 1970-1972 
are decomposed, and in the second, the changes in the crude death rate of 
an occupational group over time that is, during 1961 to 1970-1972, are 
broken down into the respective components.
(i) Components of difference between the crude death rates of 
pairs of occupational groups in 1970-1972
The crude death rate of males in the occupational group Armed 
Forces is the smallest and that in the group Service, Sport and 
Recreation is the largest among the rates of the various groups 
(Table 4.12). After decomposing the difference between the rates 
of each group with that of Armed Forces, it is found that the 
favourable position of this group is due to its favourable age- 
composition in nine out of eleven cases. On the other hand, in the 
same nine cases, the age-specific death rates of this group have
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acted to make its crude death rate greater than those of other groups. 
Only with two occupational groups, namely Miners and Quarrymen and 
Transport and Communication can the smaller death rate of Armed Forces 
be attributed to both age-specific death rates and to age-structure 
(though the age-structure has the major contribution in both cases) 
(Table A.12).
The occupational group Service, Sport and Recreation owes its 
larger crude rate mainly to its unfavourable age-composition with 
regard to the occupational groups 0, 2, 3, 5, 6, 7/8 and 10 (for 
explanation of symbols, see Table 4.12), although for the groups 
5, 6 and 10 the component due to age-specific death rates has acted 
to cancel out some of the difference. With respect to the 
difference of group 9 with the groups 1, 4, 11 and 12, both the 
components have acted to make the rate of 9 larger than those of the 
other groups, but the components due to differences in age-specific 
death rates have played a major role in this (Table 4.12).
(ii) Components of change in the crude death rotes of each
occupational group during 1961 to 1970-1972
Since the major occupational groups have remained unchanged in 
terms of their classification during 1961 to 1970-1972, it is 
possible to follow the progress of mortality change in each group 
over time.
The crude death rate of the total male population aged 25 to 64 
years has changed from 67.5 per 10,000 in 1961 to 73.2 in 1965-1967 
and finally to 71.1 per 10,000 in 1970-1972 (the range of ages has 
been taken as 25 to 64 years in order to achieve uniformity in age- 
classification of published information on deaths over time) (Table 
4.13). Standardized for age, with the 1961 population taken as
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Table 4.13. Crude death rates in each
25 to 64 years, Australia,
occupational 
1961, 1965-
group. Males aged 
67 and 1970-72.
Crude death rates per 10,000
Occupational Group 1961 1965-67 1970-72
0 . Professional, Technical etc. 47.88 49.04 48.19
1. Administrative etc. 57.95 68.23 63.75
2. Clerical 71.10 74.18 71.38
3. Sales 70.35 70.25 62.54
4. Farmers, Fishermen etc. 59.97 69.62 76.12
5. Miners and Quarrymen 91.84 99.43 93.03
6. Transport and Communication 67.06 76.49 84.30
7/8. Craftsmen, etc., and Labourers 66.27 71.79 78.43
9. Service, Sport and Recreation 89.32 95.68 99.11
10. Armed Forces 35.27 37.83 38.69
Total* 67.50 73.20 71.10
* Includes Inadequately Described or Not Stated occupations 
and Not in Workforce.
Sources: Same as Tables 4.4, 4.7 and 4.9.
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"standard", these death rates show the same pattern of changes over 
time, from 67.5 in 1961 to 70.6 in 1965-1967 and then to 68.7 in 
1970-1972.1
The death rates of each defined occupational group during 1961 to 
1970-1972 are shown in Table 4.13. It is intended to decompose the 
differences into the components as mentioned earlier. The "three- 
component solution" of the decomposition technique developed by 
Kitagawa (1955, p.1178) has been used to obtain three components of 
change.
From Table 4.13 it is observed that only one defined occupational 
group, namely Sales Workers, has experienced declines in its crude 
death rate during 1961 to 1970-1972. Among the groups showing 
increases in their death rates, Transport and Communications, and 
Farmers, Fishermen, etc., show the largest increments.
It can be noted from the table (4.13) that of the total changes 
during 1961 to 1970-1972, the first quinquennium accounts for a larger 
part of the increments while the second half of the period has either 
acted to reduce the increases in each occupational group or has helped 
a further decline in the crude death rate (for example, Sales Workers).
Components of change in the crude death rates of the occupational 
groups are shown in Table 4.14. These occupational groups have been 
categorised into those which show (1) an overall decline in the death 
rates during 1961 to 1970-1972; (2) an overall increase in the death
rates during the period, and (3) an increase in the rates during 1961 
to 1965-1967 but declines from 1965-1967 to 1970-1972. The components
1 Computed by the author.
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of change are described as C±, C2 and C3, where C is the component due 
to changes in age—structure only, keeping the age—specific death rates 
constant at their 1961 levels, is the component due to changes in 
age-specific death rates when the age-structure is constant as of 1961; 
and is the interaction component, which is the result of simultaneous 
changes in age-specific death rates and age-composition (Kitagawa 1955, 
p.1178) .
(1) Occupational groups showing an overall decline in the 
crude death rates during 1961 to 1970-1972
As mentioned earlier, only one occupational group, Sales
Workers, belongs to this category. For this group the component
due to changes in age-structure, as also the interaction, has
had the effect of increasing the crude death rate during 1961 to
1965-1967 which is also reflected in the total period 1961 to
1970-1972. The age-specific death rates have changed to reduce
the crude death rate throughout the period so that, in balance,
the total change is a reduction in the crude death rate (Table
4.14) .
(2) Occupational groups showing an increase in their 
crude death rates during 1961 to 1970-1972
Except the occupational group discussed in the previous
section, all the groups have experienced increases in their
crude death rates during 1961 to 1970—1972. However, only five
of them (groups 4, 6, 7/8, 9 and 10) show increases in the crude
death rates in both 1961 to 1965-1967 and 1966 to 1970-1972
(Table 4.13). Three of these groups, namely Transport and
Communication, Farmers, Fishermen, etc., and Craftsmen, etc.,
and Labourers, with largest increments, are discussed here.
Changes in age-specific death rates have accounted for a larger
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proportion of the total increase of crude death rates in both the 
quinquennia for Transport and Communication Workers and Farmers, 
etc. Unfavourable change in age-composition is responsible for a 
greater part of the increase in crude death-rate of Craftsmen, 
etc., and Labourers during 1961 to 1965-1967 (Table 4.14).
(3) Occupational groups showing an increase in their crude 
death rates during 1961 to 1965-1967 and decreases 
during 1965-1967 to 1970-1972, but increases during 1961 
to 1970-1972 as a whole
Four occupational groups come in this category. These 
groups are Professional, Technical, etc.; Administrative, 
Managerial, etc.; Clerical; and Miners, Quarrymen, etc.
These groups have experienced an increase in their crude death 
rates during 1961-1966. For the Clerical Workers, the 
component due to changes in age structure alone has accounted 
for the increase in the crude rates, while the changing age- 
specific death rate has in fact acted to reduce the increase in 
the crude rate (Table 4.14). For the other three occupational 
groups unfavourable age-specific death rates have been largely 
responsible for increasing their crude death rates during 1961 
to 1965-1967 although a favourable age-structure has partly 
cancelled out the increase for Professional, Technical, etc., 
Workers.
For the second half of the decade, i.e. 1965-1967 to 1970- 
1972, all four of these occupational groups have recorded 
decline in their crude rates and for each one of them the change 
in age-structure has had a favourable effect towards the decline. 
For Professional and Technical, etc., Workers, and for Miners, 
Quarrymen, etc., the change in age-specific death rates has 
partially cancelled out the gains due to favourable changes in the
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age-composition, but for the other two groups, the age-specific 
death rates have also changed in favour of the decline in crude 
death rates.
The components of change from 1961 to 1965-1967 have out­
balanced those during 1965-1967 to 1970-1972, resulting in an 
increase in the crude death rates of each of the four occupational 
groups in the period 1961 to 1970-1972 as a whole. However, in 
each of these cases the deterioration of 1961 to 1965-1967 has 
been accompanied by improvement from 1965-1967 to 1970-1972.
When the picture for the whole decade 1961 to 1970-1972 is 
considered, it is found that only the group Clerical has 
experienced a favourable change in its age-specific death rates, 
but this has been cancelled out by unfavourable changes in age- 
composition. The other three groups show favourable changes in 
age-composition, but these are outbalanced by unfavourable changes 
in the age-specific death rates.
4.6 Years of life expected to be lost in the working ages in each 
occupational group
It has been found earlier that there exist differentials in the mortality 
of various occupational groups. Such differentials may be expected to affect 
the longevity of men belonging to these groups. Tietze (1943) has 
constructed life-tables for the social classes of males in England and Wales, 
1931, based on the age-specific death rates in the age-span 15-64 years 
by occupation, infant mortality rates by father's occupation, and some 
assumptions regarding the mortality rates in the age groups 2 to 16 years 
and 65 years and over. The resulting life-tables reveal a regular gradient 
in the expectation of life at birth, which is in keeping with a similar 
gradient of the social classes for males.
104
It is not possible to carry out a similar analysis for the occupational 
groups in Australia due to unavailability of the required data, but it may be 
interesting to find out the differences in the number of years of life lost 
(in the age-range 15 to 64 years) in each occupational group due to their 
differential mortality. This may be seen as another approach at studying 
mortality differentials among various occupational groups.
The method consists of converting the age-specific death rates into 
respective probabilities of dying and of applying these probabilities to, 
say, 100,000 males who would have started working in the specific 
occupational group at the age of 15 years. Survivors to age 65 are traced 
and the number of person-years generated between the ages 15 and 65 years 
are computed. The difference between the sum of the number of person- 
years expected to be lived between 15 and 65 years of age by one person, 
and the value of 50 (the span of years covered by the ages 15 and 65 
years) gives the number of years of life lost. Details of the calculation 
are given in Appendix 4.3. The variance of the average number of years of 
life lost is derived in Appendix 4.4, which has been used to test the 
significance of the difference between the years of life lost in one 
occupational group and another.
The technique described above has been used to analyse the years of 
working life lost in various occupational groups in 1961 and in 1970-1972.
It should, however, be mentioned that the method is a simple one, but 
to be more exact, account should be taken of the fact that not all men start 
working at the age of 15 years, nor do all work up to the age of 65 years. 
Ideally, therefore, a technique similar to that for constructing working 
life tables would be more precise, which would take proper account of the 
decrements due to transfers of population from one group to another and due 
to early retirements, besides those due to mortality. However, it is not
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possible to perforin such elaborate calculations, mainly because the necessary 
data are not available.
Differences in the average number of years of life expected to be
lost by males in different occupational groups, 1961 and 1970-1972
In 1961, a man in the general population at the age of 15 years can, on 
the average, expect to lose about four years of his life in the working ages. 
Considering only the defined occupational groups, the years of life lost 
among members of Armed Forces is the longest (about five years). The 
smallest number of years of life expected to be lost, about three years, are 
found among Professionals, etc., and Administrative, etc., occupational 
groups (Table 4.15).
A decade later, in 1970-1972, the average number of years of life that a 
man in the general population can expect to lose in the working years is 
again about four years. The maximum loss of about five and a half years is 
shown by men in the Miners and Quarrymen occupations, and the minimum, 3.2 
to 3.3 years, by men of the groups Administrative, etc., and Professional, 
etc., and Clerical (Table 4.16).
At both these periods of time, the differences in the years of working 
life lost between one occupational group and another do not appear to be 
large in absolute terms, but these findings are important when viewed 
against the fact that the age-span of 15 to 64 years is characterized by 
low mortality in an already low-mortality population.
Statistical tests of significance of the differences between the years 
of working life lost in one occupational group with those in another, reveal 
that most of the differences are, in fact, significant (Tables 4.17 and 4.18).
The findings from these two tables may be briefly summarized as
follows
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(i) Some pairs of occupational groups have exhibited consistently 
significant differences in the years of life lost at the two periods.
The pairs Professional-Miners and Quarrymen, Administrative-Farmers 
etc. can be cited as some examples.
(ii) Some pairs have exhibited consistently non-significant 
differences at the two periods. Some examples for this category 
are Professional-Administrative, Sales-Armed Services etc.
(iii) Some pairs, which had significant differences in 1961, 
exhibited non-significant differences in 1970-1972, for instance, 
Sales-Transport, Sales-Craftsmen, etc.
These findings, particularly the last one, suggest that the changes 
in mortality over time have not affected all strata of the population.
4.7 Differential mortality according to social class
Social class differentials in mortality in England and Wales have been 
studied since the 1910-1912 period, when the various occupations were grouped 
into five social classes (Logan 1954, p.1217). Since then, it has been a 
regular feature of the Registrar-General's Decennial Supplement on 
Occupational Mortality to publish figures for mortality by social class in 
that country. The first study on social class mortality differential in 
England and Wales was based on Stevenson's work (1928). Similar studies 
have also been conducted in the United States (Kitagawa and Hauser 1973; 
Antonovsky 1967).
No similar study has been attempted in Australia, and although 
occupational characteristics of the population are published regularly 
after every Census, it has been left to interested research workers to 
form social classes out of the data provided (Commonwealth Bureau of Census 
and Statistics 1967, p.270). However, there are at least three studies
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Table 4.17. Significance of the difference between the e (1)x,y
of pairs of occupational groups. Australia 1961
values
Pairs (2)of occupational groups in each significance category
Highly significant^ ^ (4)Significant^ Not significant
(0,2),
(0,7/8)
(0,3) , (0,5) , (0,6) , 
, (0,9)
(0,4), (0,10) (0,1)
(1,2), 
(1,6),
(1,3), (1,4), (1,5), 
(1,7/8), (1,9)
(1,10)
(2,6)
(3,4)
(2,3), (2,5), 
(2,7/8)
(2.4) , (2,9), (2,10)
(3.5) , (3,6),
(3,7/8), (3,9)
(3,10)
(4,6), (4,7/8) (4,5), (4,9) (4,10)
(5,6), (5,7/8) 
(5,9), (5,10)
(6,7/8) (6,9) (6,10)
(7/8,9), (7/8,10)
(9,10)
Note: (1) See footnote (a) Table 4.15
(2) For explanation of occupational group codes, see 
the first column of Table 4.15
(3) p <.01
(4) p <.05
Source: Table 4.15.
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Table  4 .1 3 .  S i g n i f i c a n c e  o f  the  d i f f e r e n c e  be tw een  the  e v a l u e s
x , y
o f  p a i r s  o f  o c c u p a t i o n a l  g r o u p s .  A u s t r a l i a  1970-72 .
P a i r s  o f  o c c u p a t i o n a l (2)groups i n  each s i g n i f i c a n c e  c a t e g o r y
H igh ly  s i g n i f i c a n t ^ ^ (4)S i g n i f i c a n  c Not  s i g n i f i c a n t
( 0 , 4 ) ,  ( 0 , 5 ) ,  ( 0 , 6 ) ,  
( 0 , 7 / 8 ) ,  ( 0 , 9 )
( 0 ,1 0 ) ( 0 , 1 ) ,  ( 0 , 2 )  ( 0 , 3 )
( 1 , 4 ) ,  ( 1 , 5 ) ,  ( 1 , 6 ) ,  
( 1 , 7 / 8 ) ,  ( 1 , 9 )
( 1 ,1 0 ) ( 1 , 2 ) ,  ( 1 , 3 )
( 2 , 4 ) ,  ( 2 , 5 ) ,  ( 2 , 6 ) ,  
( 2 , 7 / 8 ) ,  ( 2 , 9 )
( 2 ,1 0 ) ( 2 , 3 )
( 3 , 5 ) ,  ( 3 , 6 ) ,  ( 3 , 7 / 8 ) ,  
( 3 , 9 )
( 3 , 4 ) ( 3 ,1 0 )
( 4 , 5 ) ,  ( 4 , 6 ) ,  ( 4 , 7 / 8 ) ,  
( 4 , 9 )
(4 ,1 0 )
( 5 , 7 / 8 ) ( 5 ,9 ) ( 5 , 6 ) ,  ( 5 , 1 0 )
( 6 , 7 / 8 ) ( 6 ,9 ) ( 6 ,1 0 )
( 7 / 8 , 9 ) ,  ( 7 / 8 , 1 0 )  
( 9 ,1 0 )
Note :  (1) See f o o t n o t e  (a)  Tab le  4 . 1 6
(2)  For  e x p l a n a t i o n  o f  o c c u p a t i o n a l  group c o d e s ,  s e e  the  
f i r s t  column o f  Tab le  4 .1 6
(3) p < .01
(4) p < .05
S o u rc e :  T a b le  4 .1 6
UJtM,
t ? r
— j
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available in the Australian context in which it has been attempted to grade 
the occupations according to their social standing.
Taft (1953) ranked some twenty occupations according to social status 
on the basis of responses received from subjects living in the Metropolitan 
and a provincial coal-mining town in Western Australia. Congalton (1969) 
conducted a similar study, but dealt with 134 occupations, which he ranked 
according to social status on the basis of the judgements of respondents in 
Sydney. He later extended this approach to the national level and ranked 
the same number of occupations from the responses received from 1,189
university students in the whole country.
An attempt has been made in the present section to grade the occupations 
(minor groups) of Australia as at the 1961, 1966 and 1971 Censuses and to 
study the differentials in mortality among these social grades. For the 
purpose of grading the occupations, the findings of Taft (1953) and 
Congalton (1969) have been used. However, since all the minor occupational 
groups of the census are not exhaustively covered by the two studies 
mentioned, the assignment of social grade to the occupations not considered 
in the two studies is done subjectively. As such some element of 
arbitrariness with regard to the occupations not covered cannot be completely 
ruled out. Congalton ranked the occupations according to four broad and 
seven finer grades, while Taft ranked the occupations in his study on a 
five-point scale. In the present analysis, the minor occupational groups 
have been allocated to one of four social grades, the details of which are 
given in Appendix 4.5.
The age-specific death rates and the Standardized Mortality Ratios 
(SMR's) for each of the social grades as of 1961, 1966 and 1971 are shown 
in Figures 4.4, 4.5 and 4.6 respectively.
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In 1961, the first three social grades do not provide a picture of any 
appreciable differences in their mortality, although a slightly rising trend 
can be observed. But the differentials are so small that the SMR's of these 
grades can be considered to be equal. The fourth social grade, however, 
provides a large contrast and it can be clearly seen that this grade has a 
much higher mortality than the others (Figure 4.4).
In 1965-1966, the first three grades again reveal no appreciable 
differential. Grade IV clearly shows a higher mortality as it did in 1961 
(Figure 4.5).
In 1970-1972, a slightly different picture is revealed by the SMR's, 
which shows a declining pattern for the first two grades, but starting with 
Grade II it increases with declining social grade. Grade IV once again shows 
the highest mortality level (Figure 4.6), . which consists of Labourers,
Miners and Quarrymen and the unskilled workers and some of these occupational 
groups have been found to have high mortality from accidents.
On the basis of data at hand, it can only be inferred that unless there 
is a large difference in social grade, mortality differentials do not 
manifest themselves.
4.8 Discussion and Conclusion
It has been found in this chapter that considerable differences exist 
in the mortality of various occupational groups in Australia. These 
c^ ^ erences strongly suggest the existence of socio-economic differentials 
in mortality in the country. Such findings corroborate the observations 
made in Chapter 3 that the chances of survival are not equitably distributed 
among all sections of the Australian society, stratified as it is according 
to class.
For the beginning of the post World War II period, adequate data are 
not available to examine mortality differentials for all causes of death.
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However, the standardized mortality ratios of occupational groups from 
tuberculosis and cancer in 1947 appear to reflect the above noted patterns 
of inverse association between mortality and social class.
In the later parts of the post World War II period, that is from 1961 
to 1970-1972, a similarly inverse association between social class and 
mortality is revealed. Social grades (Taft 1953), or social classes, 
formed out of the occupational groups, however, show that only the lowest 
class has a significantly higher than average mortality, while the first 
three classes do not have any discernible differences, suggesting that 
unless there is a wide gap among social classes, there will not be much 
differential in mortality. This may also be partly due to the broad 
social grade categories employed. Nevertheless, this finding is in 
correspondence with Antonovsky’s (1967) observation that even though 
differentials among the higher social classes have been reduced, there 
always remained the lowest social class with the highest mortality.
The suggested explanations about social class differentials in mortality 
generally revolve around aspects of life-style. This broad concept of life­
style includes many attributes such as diet, housing, drinking and smoking 
patterns, physical exercise, stresses and strains of modern day living and 
working etc. Information about a few of the more relevant attributes of 
life-style in Australia is available for the periods 1968-1969 and 1973- 
1974. These are income, cigarette smoking and expenditure on health care 
and medical services. Variations in these characteristics among the broad 
occupational groups in relation to differences in mortality of the groups 
are discussed below.
Income and mortality
Most of the elements of the environment that affect mortality are 
related to income (Benjamin 1965, p.5). Kitagawa and Hauser (1973 pp.153-154)
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reported that mortality in the United States was inversely related to income 
level. They found that the income differentials in mortality were greater 
among persons aged 25 to 64 years than among older persons. However, they 
also mentioned the possible existence of a reverse causal relationship between 
income and mortality. More specifically, deteriorating health could lead to 
a loss of income, so that the statistics may indicate the effect of ill- 
health on income.
Data for the present analysis point to a broad association between 
mortality and level of income with respect to the occupational groups. 
Professional, and Administrative Workers, who showed low SMR’s from all 
causes of death in 1961, 1965-1967 or in 1970-1972 (Tables 4.4, 4.7 and 4.9), 
also had the highest levels of income in the country (Australian Bureau of 
Statistics 1975, p . 5 2 ; 1976c,pp.40-41). Conversely, some of the other 
occupational groups, such as Transport and Communication, and Service,
Sport and Recreation had high SMR’s but the lowest levels of income.
However, the group Farmers, Fishermen and Related Workers, does not conform 
to this pattern. This group not only has one of the lowest SMR's, but also 
the lowest income level. Such a discordant picture of this occupational 
group is also evident in the wider context of social class and mortality.
They (Farmers, Fishermen and Related Workers) do not belong to the higher 
classes and yet have one of the lowest mortality levels . It has been 
suggested earlier that, irrespective of their social class, their life-style 
may be more conducive to better health and longevity.
It may be mentioned that the income statistics used here refer to 
"earned" income, that is income derived through wages, salary or business, 
and may not necessarily reveal the level of "total" income which includes 
payments from government social service benefits, interests, etc.
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(Australian Bureau of Statistics 1975, 1976). This could limit the validity 
of these statistics as true indicators of income.
Expenditure on medical and health care facilities and mortality
There is no data which could directly provide information about the 
extent of use of medical and health care facilities by each occupational 
group in Australia. However, a nationwide survey on expenditure patterns 
(Australian Bureau of Statistics 1978a) classified by the occupation of head 
of the household suggests that Professional or Administrative Workers spend 
more money per week on medical and health care"*" than other occupational 
groups. This may indicate that men in these occupational groups sought 
medical care more readily than men in other groups, and thereby tended to 
ensure better health.
Cigarette smoking and mortality
Two causes of death, which have known associations with cigarette
smoking, are considered for discussion here. These are lung cancer and
2ischaemic heart disease.
(i) Lung Cancer
The standardized mortality ratios (SMR's) from lung cancer 
show that Professional Workers and Farmers, Fishermen and Related 
Workers have significantly less than average mortality from the 
disease (Table 4.19). These occupational groups also have smaller
Expenditure on medical and health care includes money spent on medical 
and pharmaceutical products, doctor’s and other medical practitioner's 
fees, medical and hospital insurance, ambulance and hospital charges 
and accident and health insurance (Australian Bureau of Statistics 1977a).
A more detailed discussion on the association of smoking and the two 
causes of death is given in Chapter 8.
2
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Table 4.19. Standardized Mortality Ratios (SMR's) from malignant 
neoplasms of lungs. Males by occupational group. 
Australia 1965-67 and 1970-72
Occupational Group 1965-67
SMR
1970-72
Professional, Technical etc. 66* 64*
Administrative etc. 91 85*
Clerical 102 102
Sales 111 91
Farmers etc. 75* 80*
Miners and Quarrymen 136 134
Transport and Communication 131* 147*
Craftsmen, Production Process 
Workers and Labourers 116* 137*
Service, Sport and Recreation 124* 129*
Armed Forces s 108
Inadequately Described or Not 
Stated and Not in Workforce 59* 44*
Total** 100 100
* SMR statistically significant (p < .05) 
s Not shown because of small number of deaths.
** Standard Population.
Source: Same as Tables 4.7 and 4.9
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proportions of cigarette smokers than the total population (Table 
4.20). Conversely, Transport and Communication Workers, Craftsmen 
etc. and Labourers, and Service, Sport and Recreation Workers have 
significantly higher than average mortality from lung cancer (Table 
4.19), and larger proportions of cigarette smokers. Administrative 
Workers, however, do not correspond with this general pattern. This 
occupational group shows lower than average mortality from the 
disease, but nearly the same proportion of smokers as the total 
population. Fox (1977) reported a strong positive correlation between 
lung cancer SMR and age-standardized smoking score of various 
occupational groups in England and Wales. Data for the present 
analysis are not adequate for calculation of correlation coefficients 
because the number of occupational groups is not sufficiently large, 
but except the Administrative Workers the evidence appears to confirm 
the positive association between lung cancer mortality and cigarette 
smoking.
(ii) Ischaemic heart disease
Cigarette smoking is one of several factors associated with 
ischaemic heart disease (IHD). As such this attribute may not 
explain all the differentials in IHD mortality by occupational 
groups. Nevertheless, the significantly higher than average IHD 
mortality of Sales Workers, Miners and Quarrymen, Transport and 
Communication Workers, Craftsmen etc. and Labourers, and Service,
Sport and Recreation Workers (Table 4.9), and their larger than 
average proportions of cigarette smokers (Table 4.20) lend support 
to the association between smoking and IHD.
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Table 4.20. Percentage of cigarette smokers among males by
occupational group. Australia 1973-74
Occupational Group
Percentage of 
cigarette smokers
Professional, Technical etc. 28.6
Administrative, Executive etc. 42.9
Clerical 34.5
Sales 46.8
Farmers, Fishermen etc. 39.3
Miners and Quarrymen 71.3
Transport and Communication 51.4
Craftsmen etc. and Labourers 50.4
Service, Sport and Recreation 47.0
Total* 42 .9
* Includes those looking for first job and those 
not in the labour force.
Source: Australian Bureau of Statistics (1978b. p.15).
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Conclusions
The findings of this chapter corroborate those of the previous chapter 
that various strata of the Australian society classified according to 
occupational groups exhibit considerable differences in mortality. A 
complete explanation of such differentials is not possible because of the 
paucity of information on other relevant characteristics of the 
occupational groups. However, it has been suggested that life-style 
associated with a particular occupation has an important influence on the 
mortality of men in that group. Standardized Mortality Ratios (SMR's) 
with respect to the accidental causes (motor vehicle and all other 
accidents) appear to reflect the direct occupational hazards in some of the 
groups. For example, Miners and Quarrymen, Farmers, Fishermen etc., 
Transport and Communication Workers, and Craftsmen etc. and Labourers have 
significantly higher SMR’s from these causes (Table 4.9). Two main 
aspects need to be considered for more complete explanations of differential 
mortality by occupational groups. Firstly, in respect of life-style, 
information on more attributes need to be collected. Statistics for the 
recent years do provide some information which were previously not 
available such as cigarette smoking and expenditure on medical and health 
care; but information on other characteristics such as the actual 
utilization of health care facilities, housing, or diet is needed.
Secondly, knowledge of the occupation mainly followed during working 
life,together with morbidity statistics by occupation could throw more light 
on the more direct occupational hazards.
Nevertheless, the analysis suggests that most of the differentials 
in mortality in the working ages are due to deaths which can be prevented.
In general, from the socio-economic epidemiological perspective, 
improvements in the life conditions of certain broad occupational groups
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such as Miners and Quarrymen; Service, Sport and Recreation Workers; 
Craftsmen etc. and Labourers; or Transport and Communication Workers, 
could lead to substantial reductions in mortality of men in the working 
ages. As Kitagawa and Hauser (1973, p.152) observed, such improvements 
should decrease the mortality of not only the men for whom occupational 
data are examined, but also of their wives and other family members.
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CHAPTER 5
INTERNATIONAL COMPARISON OF DIFFERENTIAL MORTALITY 
BY OCCUPATIONAL GROUP
5.1 Introduction
As shown in earlier chapters, working age males of different occupational 
groups exhibit considerable differentials in mortality, both in Australia and 
overseas. Because occupation and social class are interrelated, the 
differentials by broad occupational groups reflect the variations in 
mortality by socio-economic class. Hence, an indirect way of comparing the 
socio-economic mortality differentials among several countries is to compare 
the differentials in mortality by broad occupational groups.
The scope of such comparisons depends on the availability of data. It 
was mentioned in Chapter 2 that apart from the Australian data, information 
on mortality of males by occupation is published by only a few other 
countries. For the present chapter, differential mortality by occupation 
in Australia has been compared with that in England and Wales, New Zealand, 
and the United States with reference to the 1961 Census period (1960 for 
the United States). This is the latest period for which internationally 
comparable data are available.
A comparison among the four countries mentioned is justifiable, because 
they share a common historical background, close cultural ties and a 
common language (Inkeles and Rossi 1956).^ In terms of sharing the common 
attributes mentioned above, at least another country, namely Canada, could 
be considered for such comparison, but unfortunately the data on 
occupational mortality are not available for that country.
Although Inkeles and Rossi did not include Australia in making this 
observation, the situation is not expected to be any different by its 
inclusion.
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Information on occupational mortality is available for some of the 
countries for earlier periods also, but the early Australian data are not 
strictly comparable with those of other countries. The differentials in 
mortality by occupation in some of the overseas countries for 1950-1951 
will be briefly discussed as a background to the main presentation.
5.2 Differential mortality by occupation : Some cross-national 
comparisons during 1950-1951
For the period before 1960, data for a meaningful comparison are 
available only for England and Wales 1951, and the United States 1950."^
England and Wales 1951 and the United States 1950
The occupational groups of England and Wales and the United States 
are not identical. Nevertheless, some of the groups can be rearranged 
in order to obtain classifications which are as nearly comparable as 
possible. The standardized mortality ratios (SMR’s) of the occupational 
groups are shown in Table 5.1 The favourable conditions of the white collar 
occupational groups and of the agricultural occupations over the average 
population is at once evident in both the countries. For example,the 
Farming or Agricultural; Professional, Administrative occupations all 
exhibit lower than average SMR's. On the other hand unskilled manual or 
non-manual occupations such as Labourers, Personal Service Workers have 
higher than average SMR’s. Direct occupational hazards of Miners and 
Quarrymen, and Transport and Communications Workers, are possibly reflected 
to a large extent in their higher than average SMR's. The group, Industrial 
and Manufacturing shows a higher SMR in England and Wales but its parallel 
group in the United States namely, Craftsmen etc., and Operatives etc.,
Contemporary data are also available for Austria, but these will be used 
to compare the situation in basically English speaking countries with 
that in a non-English speaking population.
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show lower than average SMR. This is possibly due to the inclusion of 
unskilled workers in the English occupational group mentioned. These 
workers have a significantly high SMR (General Register Office 1957,
Table 1). In summary, the occupational groups with their SMR’s reveal the 
social class gradient in mortality in both the countries. Moriyama and 
Guralnick (1956) circumvented the problem of dissimilar occupation groups 
in the two countries by combining them into larger, but more comparable, 
"occupational levels", which appear to be similar in concept to the 
"social classes" used in English studies. In both the countries, the 
occupational levels were inversely related to mortality at each age group. 
The variation was, however, greater in the United States, and Moriyama 
and Guralnick attributed this to the large disparities in socio-economic 
conditions between the white and non-white populations in that country.
The non-whites were not only concentrated in the low "level" occupations, 
but were also occupying the lower end of the scale in each occupational 
group.
The Austrian data (Hansluwka 1964) also shows an inverse social class 
gradient in mortality. When the occupations are grouped into three broad 
"socio-economic" categories, the "upper" and "middle" class occupations 
have more favourable mortality than the "working" class occupations.
In comparing the extent of variation in age-specific mortality by 
"occupational level" between England and Wales, and the United States, 
Moriyama and Guralnick (1956, Table 3) recalculated the death rate at each 
age in a particular "occupational level" by expressing it as a percentage 
of the death rate (for the same age) in the total male population of the 
country. This was done to remove any effect the higher age-specific 
mortality among adult males in the United States could have had on 
comparisons of the extent of variation mentioned above.
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Expressing the age-specific death rates by socio-economic category in 
the Austrian data as percentages in a similar manner, it is noted that the 
variation in mortality is much smaller in Austria (Table 5.2) than either 
in England and Wales or the United States. Also, the tendency of the 
variations to decline with age as observed in the English and the American 
data (Moriyama and Guralnick 1956, Table 3) is not present in the 
Austrian data. This could have been due to what Hansluwka (1964) regarded 
as a rather "crude" grouping of occupations into socio-economic categories. 
However, the less variation in mortality in Austria may also reflect smaller 
disparities in socio-economic conditions of the population in that country.
5.3 Differential mortality by occupational groups 1960-1961 :
Australia, England and Wales, New Zealand, and the United 
States
The occupational groupings of Australia, England and Wales, and New 
Zealand are similar. Although only some of the occupational groups of the 
United States have counterparts in Australia, others are broadly 
comparable. Age-specific death rates for each occupational group are 
available for Australia, England and Wales, and New Zealand; thus a direct 
comparison of mortality of a group in one country can be made with that of 
the other two. The comparison of the United States mortality differential 
with that in the other three countries has to be made on the basis of 
patterns indicated by standardized mortality ratio.
It should be mentioned here that the data for the United States and 
New Zealand do not include all segments of the population in each country. 
The American data refer only to white males who have ever worked in the 
preceding ten years (Kitagawa and Hauser 1973, p.41) and thus exclude not 
only the non-white segment which would add to the socio-economic 
variations in the population (Moriyama and Guralnick 1956), but also
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Table 5.2: Ratios of death rates by occupational level or broad socio­
economic categories to total death rates by age among males, 
United States and England and Wales, 1950, and Austria, 1951-53.
England and Wales (E-W) and United States (US) (a)
Occupational Level Age Group (Years)20-2A 25-3A 35-AA A5-5A 55-59 60-6A
Total male population
E-W 100 100 100 100 100 100
US 100 100 100 100 100 100
Level 1 E-W 102 90 83 98 99 100
US A9 53 66 87 9A 97
Levels 2, 3 and A E-W 9A 95 96 97 99 101
US 80 8A 91 96 99 101
Level 5 E-W 122 138 1A3 129 115 106
US 190 232 219 178 1A6 128
Agricultural workers E-W 139 10A 87 75 75 72
US 132 125 92 8A 8A 85
Range of variation: E-W A5 A8 60 5A A0 3A
US 1A1 179 153 9A 62 A3
a  . (b)Austria
Socioeconomic Categories 18-29
Age Group (Years) 
30-A9 50-59 60-6A
Total male population 100 100 100 100
Category 1: Agriculture 99 110 9A 88
Category 2: Middle and upper class
occupations 9A 91 99 67
Category 3: Working class; categories 103 102 105 103
Range of variation 9 19 11 36
(al Source: Moriyama and Guralnick (1956), Table 3.
Source: Computed from Hansluwka (196A), Table 6a and p.326.
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those white males who did not work in the previous ten years, possibly 
because of ill-health.^ The New Zealand data exclude the Maori males 
(Copplestone 1967, p.l), and would therefore, be similarly devoid of much 
of the social and economic variation of the total population comprised of 
Maoris and non-Maoris.
In this section, a comparison of differentials from all causes of
death among the four countries is presented on the basis of standardized
2mortality ratios. This is followed by a comparison of age-specific death 
rates of like occupational groups in Australia, England and Wales, and 
New Zealand. Finally, the differential mortality by selected causes of 
death in each country is viewed against that in the other two.
1. Differential mortality from all causes of death - Australia,
England and Wales, New Zealand and the United States
It may not be unreasonable to assume that the pattern of 
differential mortality by occupation would be similar in these four 
countries, because all are modern industrialized nations, and as mentioned 
earlier, they share many social attributes. The standardized mortality 
ratios (SMR's) by occupational group in each country shown in Table 5.3 
support the above assumption to a considerable extent. Occupational groups 
defined in like manner have relatively similar SMR's. In other words, 
their mortality is either less than or greater than the average mortality 
in each country. For example, Professional and technical workers; and 
Craftsmen and Production Process Workers, have lower than average SMR's 
in all the four countries. Similarly, Transport and Communication
 ^Although both whites and non-whites were included in the American study 
referred, data for non-whites do not show the standardized mortality 
ratios by occupation, due to small numbers (Kitagawa and Hauser 1973, 
p.40). Hence they were not included in the present discussion.
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Workers or Labourers have higher than average mortality. However, there 
are a few exceptions to this general pattern. Clerical Workers have higher 
than average mortality in Australia, the United States and New Zealand 
(though it is statistically significant only in Australia). Similarly,
Sales Workers have a significantly high SMR in Australia. But these 
occupational groups have significantly low SMR's in England and Wales.
In terms of social status and prestige, there is not likely to be much 
variation for any occupational group in the four countries (Inkeles and 
Rossi 1956). If income is taken as an indicator of economic privilege, 
then the Australians and the Americans in the Clerical occupations were 
relatively better placed than their counterparts in England and Wales.^
(Data for New Zealand are not available). Taft (1953) found that Clerks 
enjoyed higher social status in Australia than in England, and Commercial 
Travellers and Shop Assistants lower status. The position of Clerks does 
not agree with their worse mortality situation in Australia. However, the 
above average SMR of Clerical and Sales occupations in Australia could have 
been due to occupational mobility. Males who were disabled or afflicted 
with some disease in a more strenuous and socially lower ranked occupation 
were probably given lighter work in the Clerical or Sales occupational 
groups. However, the same could also be true for England and Wales. There 
is no statistical information to prove or disprove this possibility, but the
 ^This observation is based on the fact that the ratio of mean earnings of 
males in clerical occupations to the mean earnings of all males in 
Australia is 96% (Australian Bureau of Statistics 1975, p.52), while the 
corresponding value for England and Wales is 84% (Routh 1965, p.104). 
Information on mean income is not available for the United States, but 
the ratio of the median income of males in clerical occupations to the 
median income of total males is 104% (United States Bureau of the Census 
1963, p.1.553), which compares well with the corresponding Australian 
figure of 105% (Australian Bureau of Statistics).
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chances of a person climbing up the occupational ladder would appear to 
be much less in the English society, than in the Australian, the US or 
the New Zealand societies, because of the openness of the latter ones.
The other possibility for this discrepancy could be limitations of 
data, such as errors in reporting the occupation on the death certificate 
and the census (a full discussion of this aspect is given in Chapter 2).
The various factors mentioned could also have acted interactively and it 
is rather difficult, if not impossible, to isolate the impact of any one.
The above average mortality of Farmers, Fishermen etc. in New 
Zealand has been ascribed mainly to the significantly higher mortality 
of the sub-group Farm Managers and Farmers, which constitutes more than two- 
thirds of the broad occupational group. The higher mortality of this sub­
group is in turn attributed to occupational mobility of Farm labourers 
who move into the owning and managing group. Although the Farm Labourers' 
group shows significantly lower than average mortality, the accumulated 
effect of the occupational and non-occupational factors on their health is 
reflected at a later age when they have moved into the Farmer or Farmer 
Manager category (Copplestone 1967, p.22).
The ranges of variation of the SMR's appear to indicate that the 
occupational groups in Australia are the most widely dispersed in terms 
of average mortality, and those in the United States the least dispersed.
The lowest variation in the American data has obviously resulted from 
the fact that only white males, who have ever worked in the last ten years, 
are included in the study.
2. Mortality of like occupational groups : All causes of death 
Jw. the three basically Anglo-Saxon countries 
Australia, England and Wales, and New Zealand,.
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*
total male populations
composed of defined occupational groups do not show any appreciable 
variation in mortality as depicted by their age-specific death rates 
(Table 5.4).
Table 5.4: Age-specific death rates of total male populations of
defined5' occupational groups : Australia, England and 
Wales, and New Zealand.
Country
Age-groups (in years)
25-34 35-44 45-54 55-64
Australia 1961 15.1 28.2 74.8 217.3
England and Wales 1959-1963 12.8 23.3 67.4 224.9
New Zealand 1959-1963 10.8 23.9 71.2 221.5
k The groups "Occupation not described or inadequately stated" and 
"Unoccupied" are not included.
Sources: Same as Table 5.3.
However, the individual occupational groups, with the exception of 
Professional, Technical Workers, and Service, Sport and Recreation Workers, 
do not present a correspondingly similar picture of age-specific death 
rates (Figures 5.1 to 5.6). Labourers exhibit the largest variations in 
age-specific death rates across the three nations. In this occupational 
group, and in the groups, Sales Workers, and Clerical Workers, the death 
rates for Australian males are higher than those for males in England and 
Wales or New Zealand. It would appear that the occupational or non- 
occupational hazards to health are greater for these occupations in 
Australia. The death rates at each age also indicate that such hazards 
increase differentially with age between Australia and England and Wales.^
1 Note that the age-specific death rates of Clerical Workers and Sales 
Workers in New Zealand and England and Wales are very close to each other.
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The kind of work done by a Clerical, or a Sales Worker in Australia would 
not appear to differ from that in England and Wales or New Zealand. The non­
work effect or life-style, associated with these occupations in Australia may 
be different from that in England and Wales. This broad concept of life­
style includes a variety of characteristics such as living conditions, diet, 
smoking and drinking habits, leisure and proper utilization of health care 
facilities. Nothing is known about these factors with reference to the 
occupational groups currently under investigation. However, some comparative 
information is available about social status or prestige accorded to the 
occupations in the western industrialized countries, which can be used as 
surrogate indicators of life-style. Although such information may not throw 
much light on causation of death, they can be used to provide important clues 
which can be followed up with detailed studies. Commercial Travellers and 
Shop Assistants, two of the constituent units of Sales Workers, enjoyed less 
status and prestige, and hence possibly more adverse conditions of life­
style, in Australia than in England (Taft 1953), while these two were 
regarded as being almost similar in this respect, or only slightly better 
in England, when compared to New Zealand (Inkeles and Rossi 1956, Table 5). 
There is more comparative information on Sales Workers' status in England 
and New Zealand from the Inkeles and Rossi study, which shows that Insurance 
Agents, and Newsagents and Tobacconists were accorded slightly higher 
prestige in England. Unfortunately not more is known about the comparative 
standings of other smaller occupational groups among Sales Workers between 
Australia and England. Another interesting point to note is that in the 
Australian Sales Workers group the percentage of Proprietors, Shopkeepers 
etc. was 21, while the corresponding figure for England and Wales was 45 
at the 1961 Census."*- Proprietors or Shopkeepers may enjoy higher status,
1 (These percentages have been calculated from Commonwealth Bureau of Census 
and Statistics, Australia 1965, and General Register Office, 1971).
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and therefore, possibly healthier life-style in the social hierarchy of 
Sales Workers, and their presence in larger proportion could have acted to 
lower the death rates of all Sales Workers in England and Wales.
The social status accorded to Routine Clerks was almost equal in Great 
Britain and New Zealand (Inkeles and Rossi 1956). Although this 
occupational unit alone does not make up the Clerical Workers' occupational 
group, information about other constituent units is not available. If it 
can be assumed that the comparative status standing of Clerical Workers 
in England and New Zealand is the same as that shown by Routine Clerks, 
then this could possibly explain the almost equal age-specific death rates 
of this occupational group (that is Clerical Workers), in these two 
countries. The death rates of the Australian Clerical Workers appears to be 
inconsistent with their possibly better, or at least equal, standing with 
the English Clerical Workers. As mentioned earlier, Taft (1953) found that 
Clerks were rated higher in Australia than in England. It is not clear 
whether he meant Routine Clerks or the whole group of Clerical Workers. The 
higher death rates of Australian Clerical Workers are discernible only at 
the higher ages 45-54 and 55-64 years. This appears to lend support to 
the possibility of occupational mobility for lower ranked occupations (with 
higher mortality) into the Clerical occupations, which was suggested as 
being responsible for the higher standardized mortality rates of Clerical 
Workers in Australia (Table 5.3).
Nothing is known about the life-style or comparative standing of 
Labourers in the three countries. This occupational group, as noted 
previously, shows the largest variation in age-specific death rates among 
Australia, New Zealand, and England and Wales. However, this group, 
consisting as it is of unskilled manual workers, constitutes the lowest 
social class (Leete and Fox 1977). The New Zealand data, as mentioned
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Figure 5.4. Age specific death rate of like occupational groups,
Australia 1961, New Zealand and England and Wales 1959-63
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5.5. Age specific death rate of like occupational groups, 
______Australia 1961, New Zealand and England and Wales 1959-63
612
Labourers Armed Forces
35-4455-64 25-34 55-6445-54 45-5425-34 35-44
Australia New Zealand ----- * - England and
Wales
Source: See Figure 5.6.
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Figure 5.6. Age specific death rate of like occupational groups,
Australia 1961, New Zealand and England and Wales 1959-63
Service, Sport and 
Recreation Workers
55-6435-44 45-5425-34
-----Australia---- New Zealand--- —England and Wales
Sources: Australia. Commonwealth Bureau of Census and
Statistics (1963, 1965)
New Zealand. Copplestone (1967)
England and Wales. General Register Office (1971)
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before, are exclusive of Maoris. Therefore, the high mortality of Labourers 
in that country cannot be due to that of males in much lower socio-economic 
conditions as Maoris. However, Copplestone (1967, p.33) mentions that a 
possible over representation of Labourers in the death certificate could 
have resulted in such high death rates for this group.
Armed Services display similar death rates at the younger age-groups, 
but their rates in England and Wales and New Zealand at ages 55—64 years are 
unusually high. This has been attributed to the fact that many older males 
in this occupational group had taken up lighter work in other occupations 
due to failing health. After their death, their widows or other relatives 
returned the occupation of the deceased as Armed Services, while in the 
census they were classified by the current occupation (General Register 
Office 1971; Copplestone 1967, p.46). Moreover, the age of retirement in 
the Armed Services is earlier than that in other occupations. Therefore, the 
death rate at age 55-64 years may not really show the mortality of men in the 
Army.
In almost all the occupational groups, the range of variation in death 
rates among the three countries tends to increase with age. For some 
occupational groups such as ;Clerical Workers, Sales Workers, and Labourers, 
the death rate at ages 55-64 years is highest for Australian males; in some 
other occupational groups namely, Administrative Workers, Farmers, and 
Armed Services the death rate at the same age is highest for New Zealand 
males; while in Craftsmen, and to a less extent Service, Sport, Recreation 
Workers, it is highest for the English males. This suggests the effect of 
discrepant reporting of occupations due to occupational mobility.
5.4 Differential mortality by occupation by cause of death
Having identified the occupational groups with higher than average 
mortality in Australia, England and Wales, and New Zealand, the main causes
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of death responsible for the high risk of such groups will be discussed in 
this section. The available information for these three countries does not 
exhaustively cover all the causes of death, nor are there many causes for 
which data are available for all three. The information about New Zealand 
deals with five broad groups of causes of death (Table 5.5). The Australian 
data is comprised of twenty one causes, while the English data refers to 
thirty six causes of death. Out of these, ten leading causes, for which 
statistics are available for both Australia and England and Wales, have been 
selected for the present discussion (Table 5.6). Cancer is the only cause of 
death for which the required mortality statistics are available for all three 
countries, although the information for New Zealand is not broken down by 
site of the disease and hence could be of limited value.
In accordance with the availability of data described above, the 
comparison of differential mortality by occupation and cause of death is 
presented as follows -
(1) Differentials from each selected cause of death, and,
(2) Comparison of age-specific death rates of similar occupation 
groups, with respect to three main causes of death.
It may be mentioned that the practice of cause of death certification 
may also vary from country to country, which could affect the comparability. 
It would be good to note this aspect, but may be a less limitation on the 
comparability since the causes of death used here are not the detailed 
causes, but from the abbreviated B-list (World Health Organization 1957), 
which are broader and hence less subject to variation in practices of
certifying.
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Table 5.5: Number and percentage of deaths from leading causes of death:
Males aged 25 to 64 years, in the defined occupational groups. 
New Zealand, 1961.
Cause of Death and ICD Numbers* 1
Deaths
Number Percent
Cancer (140-205) 3263 20.5
Diseases of circulatory system including
cerebro-vascular diseases (330-334; 400-468) 7839 49.2
Diseases of respiratory system including
respiratory tuberculosis (001-002; 474-527) 1035 6.5
Diseases of digestive system (530-578) 457 2.9
Accidental causes (800-962) 1386 8.7
Other causes (remainder) 1948 12.2
Total 15928 100.0
* International Statistical Classification of Diseases, Injuries 
and Causes of Death, Seventh Revision (1955).
Source: Copplestone (1967, p.4).
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1. Differential mortality from selected causes of death by
occupational group
The standardized mortality ratios (SMR) by occupational group in each cause 
of death for Australia and England and Wales, and New Zealand are shown in 
Tables 5.7 and 5.8 respectively.
These tables show that an occupational group which belongs to the lowest 
social classes, has higher than average mortality not only from all causes of 
death combined, but from each of the selected causes as well. The group, 
Labourers is the most consistent in this respect, and exhibits the above 
mentioned pattern in all the three countries under study. It appears that the 
disadvantage of being in the lowest social class is associated with life­
styles that makes one vulnerable not only to infectious diseases such as 
tuberculosis, but to other diseases which are considered amenable to 
prevention under more favourable circumstances.
SMR's from some of the causes of death reflect direct occupational 
hazards as shown by the higher than average mortality for Miners, Transport 
Workers, Farmers or Labourers from accidental causes in New Zealand, and 
that for Transport Workers from motor vehicle accidents in England and 
Wales.
The more comparable Australian and English data show a great deal of 
consistency in terms of an occupational group which has a certain mortality 
level in comparison to the average mortality for a cause of death (Table 
5.7). Clerical Workers, Transport Workers, Labourers, or the Service 
Workers and Armed Services combined, show higher than average SMR's from 
coronary heart disease (CHD) in both the countries. This suggests the 
effects of possibly similar life-styles of men in these occupational groups 
in the two countries. The high SMR of Clerical Workers from CHD perhaps 
shows the effect of a sedentary occupation. However, incidence of CHD is
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also affected by cigarette smoking, diets rich in protein and stress. All of 
these three factors probably work in the adverse direction for Labourers.
The SMR from cancer (all sites) is higher than average for Labourers, 
and Transport and Communication Workers in New Zealand, Australia, and 
England and Wales. In addition, the English data show that Craftsmen and 
Production Process Workers, and Service Workers, and Armed Services also 
have higher than average SMR from this disease (Tables 5.7, 5.8).
At the other end of the scale, the group, Professional etc., Workers, 
exhibits lower than average mortality from all causes of death, and lower 
than, or not significantly different from, the average mortality from 
each of the selected causes of death (Tables 5.7, 5.8).
Some exceptions to the general pattern described above are also 
observed from Tables 5.7, 5.8. For example, the English data show that 
Clerical Workers, who have less than the average mortality from all causes 
of death, exhibit above-average mortality from coronary heart disease 
and stroke. Similar patterns are shown by Sales Workers (low SMR from all 
causes, high SMR from cirrhosis of liver) or Craftsmen (low SMR from all 
causes but high SMR from stomach and lung cancer, from bronchitis and from 
motor vehicle accidents).
In Table 5.7 the pattern for the Australian data appears to have 
excluded some information by not showing the SMR's that are not significantly 
different for the respective average mortality. Jjfc,
os~<l  ^  S' ’} 5T*
2-^ 8 t- -
1 These are calculated from the same source as in Table 5.7.
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2. Mortality of like occupational groups with respect to three 
main causes of death : Australia and England and Wales
The three leading causes of death discussed in this section are cancer
of all sites, coronary heart disease, and vascular lesions of the central
nervous system or stroke. The proportion of death from all causes which
each of the above three accounts for in Australia and England and Wales is
shown in Table 5.6.
Since these causes of death are of any serious consequence generally 
after the late thirties or early forties in the human life span, age- 
specific death rates by occupational group will be considered for the ages 
35-44, 45-54 and 55-64 years (Tables 5.9, 5.10 and 5.11).
(a) Cancer. As discussed in Chapter 8, the aetiology of cancer is not 
understood very well. However, associations between cancer of various 
sites and personal or environmental characteristics have been observed 
in several studies. Looking through the evidence provided by a number 
of studies Gordon (1976, pp.379-381) concludes that most cancers 
have a social component in their causation, and that their incidence 
could be controlled by altering these factors. However, the true 
mechanism of how these factors operate, or even the exact nature of 
these factors, is not known with any degree of certainty. Nevertheless, 
the identification of population groups showing high mortality from 
cancer could lead to the further identification of possible 
associative factors, which in turn could provide clues for adopting 
preventive measures.
The age-specific death rates from cancer of all sites in the 
total male working population are higher in England and Wales than 
Australia. The relative mortality experience of the total male 
working population in these two countries is shared by almost all the
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respective occupational groups, but Labourers, and Miners and 
Quarrymen have higher death rates in Australia, mainly in the age- 
group 55-64 years (Table 5.9). Dean (1962) and McCall and Stenhouse 
(1971) have implied that higher levels of air pollution in England 
could have contributed to the higher cancer mortality among English 
males in general. This is evidently not true for the occupational 
groups, Labourers and Miners and Quarrymen.
In the absence of supportive evidence which could explain the 
discrepancy, the following possibilities are mentioned. With respect 
to cigarette smoking, it has been found that Miners and Quarrymen, 
and Labourers have higher proportions smoking in both Australia 
(Australian Bureau of Statistics 1978b)and England and Wales (Fox 1977), 
than white collar workers. Dean (1962) had earlier shown that an adult 
Australian smoked more than his English counterpart. This could well 
imply that men in each occupational group in Australia smoked more than 
men in similar occupational groups in England and Wales, if smoking 
patterns were uniformly distributed among the occupations. However, 
proportions smoking, in conjunction with the work environment which 
could expose the men in the two occupational groups to carcinogens, 
could lead to higher cancer mortality of men in these groups in 
Australia. It should be mentioned that the smoking factor alone would 
explain differences in lung cancer mortality. Although cancer of the 
lung accounts for the largest proportion of deaths from all cancers, 
other sites of the disease also contribute significantly to deaths 
from cancer. The problem gets compounded here because information on 
other correlates of cancers of various sites are not available by 
occupational groups. Further, mortality from cancers of all sites
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are considered here because, although data are available by site of 
the disease, the small numbers of deaths in the Australian data would 
make their use unreliable.
(b) Vascular lesions of the central nervous system and coronary heart 
disease. For both of these causes of death, the Australian working 
males exhibit higher death rates at each age than their English 
counterparts ( Tables 5.10 and 5.11), and this pattern is reflected 
in the age-specific death rates of each occupational group. However, 
Labourers, and Craftsmen and Production Process Workers appear to 
account for the major part of the difference between the death rates of 
working males in the two countries. Once again, the occupation groups 
which belong to the lower social classes in Australia bear the brunt 
of the higher mortality in the country from coronary heart disease 
and vascular lesions of the central nervous system.
5.5 Discussion and Conclusion
In a comparative study of differential mortality by social class between 
the United States and England and Wales it has been found that the lower 
classes suffered higher mortality not only from all causes of death, but 
from nearly all the leading causes (Metropolitan Life Insurance, 1975).
This pattern is equally true for Australia or New Zealand. Males in the 
higher social classes have an advantage in several respects. They are 
generally better educated, have greater access to medical facilities, may 
be more motivated to keep a better health, and may be more up-to-date with 
emerging findings about health hazards of the modern society.
In terms of differential mortality by social class as indicated by 
occupation, the Australian data compares well with similar findings elsewhere 
in the developed world. But the occupational groups belonging to the lower
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classes are found to exhibit higher mortality (as shown by age-specific 
death rates) than similar groups in England and Wales. While the reasons 
for this are not clear, the implications are that a reduction in their 
mortality would result in the lowering of the mortality of total population, 
and at the same time, reduce the international disparity with respect to 
social class variations.
However, the analysis has raised some questions which could not be 
answered. Even in industrialized, low mortality countries with many common 
attributes, such as Australia, England and Wales, and New Zealand there 
may be differences from several aspects. The social status of a particular 
occupational group may vary little from one country to another (Inkeles 
and Rossi 1956), but the availability and use of health services may differ. 
The data may be affected by different patterns of discrepant reporting of 
occupations between the death certificate and the census. Data problems 
can also become compounded if there is differential occupational mobility 
in the countries compared. The greatest difficulty in trying to explain 
the differentials observed is the lack of ancillary information which could 
be meaningfully associated with the mortality of an occupational group.
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CHAPTER 6
SOCIO-ECONOMIC CORRELATES OF INFANT MORTALITY - 
INTRODUCTION AND REVIEW OF THE LITERATURE
6.1 Introduction
Infant mortality is defined as the mortality of live-born children who 
have not yet reached their first birthday. The mortality of those live-born 
children who die in the first four weeks is called neonatal mortality, while 
that of those who die after the neonatal period but before the first 
birthday, the postneonatal mortality (United Nations 1958, p.27). For most 
analytical purposes, the above subdivisions are used.
The importance of studying infant mortality hardly needs to be 
emphasized. Hazards to survival in the first year of life are perhaps 
matched only by those at the oldest ages. Yet, whereas at the older ages 
the individual is, to some extent, responsible for his own survival, the 
life of the new-born child is entirely dependent upon the care of others.
The level of mortality in the first year of life, is therefore, often 
regarded as an indicator of the health service and socio-economic progress 
of a population (United Nations 1973; Cox 1976, p.110).
One of the earliest studies which highlighted the relationship 
between infant mortality and the general socio-economic and sanitary 
conditions of the population is that by Newsholme (1910) in Britain. Since 
then, many research workers have pursued this line of interest and have 
corroborated the validity of such relationships.
However, in recent years, the agreement on the hypothesis that infant 
mortality rate indicates the socio-economic conditions of a population, 
has not been so unanimous. This is due. to the fact that, while in the 
developed countries the reduction in infant mortality was gradual and
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accompanied by social and economic improvement, that in some of the 
developing countries (such as Sri Lanka) was rather drastic because of 
readily available medical and public health knowledge, and not necessarily 
accompanied by simultaneous improvements in socio-economic conditions. 
Further, since the infant mortality rate in the developed countries has 
reached very low levels, it is argued that it is no longer sensitive to 
changes in socio-economic conditions, and that only a break through in 
medical and public health knowledge could lead to further reductions of the 
rate (Anderson 1958; Willie 1958-1959; Stockwell 1962). However, some 
contemporary studies have disagreed with this latest view and have shown 
that infant mortality is still inversely related to socio-economic 
conditions of the population (Brooks 1975b; Antonovsky and Bernstein 1977).
Anderson, after reviewing a number of studies from various countries 
covering a period of over one hundred years, concluded that the "nearer 
infant mortality approached a virtually irreducible minimum in terms of 
present-day knowledge, the less operative would be the social and 
environmental factors". Willie showed there was little association 
between infant mortality rates and socio-economic status levels of 
ecological areas (census tracts) of Syracuse, New York during 1950-1956. 
Although family income had significantly negative associations with both 
neonatal and postneonatal mortality rates, and socio-economic status index 
had such association with postneonatal mortality only, these factors 
accounted for less than 15 percent of the ecological distribution of 
neonatal and postneonatal mortality rates in the city. There was a 
pattern in the distribution of infant mortality among the census tracts, 
but socio-economic factors appeared to exert little effect upon this 
pattern. The main argument appears to be that when the inverse 
relationship between infant mortality and socio-economic status was first
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observed, unsanitary conditions prevailed, a condition no longer true, at 
least for the population studied.
About the same period a strong inverse relationship between infant 
mortality and socio-economic status was observed in Houston, Texas, by John 
Ellis (reported in Stockwell 1962). The conflicting conclusions of the two 
studies mentioned could have resulted, at least partly, from different 
methodologies used by the two investigators, and partly from the difference 
between the populations studied. Stockwell (1962) used yet another method 
to study the relationship between infant mortality and socio-economic status 
in Providence, Rhode Island during 1949-1951. Using rank correlations 
between individual indices of socio-economic status, and infant mortality 
of census tracts, he showed that there was no apparent association between 
each of the former variables with the latter. However, an inverse 
association between postneonatal mortality and socio-economic status was 
found to exist.
Brooks (1975b) chose to use separate variables of socio-economic 
status and related them to neonatal and postneonatal mortality rates, 
employing a different methodology from the previous studies and studied the 
relationships at the state level in the United States at two points in time, 
1938 and 1968. The conclusion was that although infant mortality rate 
had declined by 57 percent in the areas studied, there was no weakening of 
the inverse relationship between socio-economic variables and neonatal 
or postneonatal mortality rates.
Shin (1976) used larger geographical areas, namely countries, and 
studied the relationship between infant mortality, and measures of 
economic, social and public health development, over a period of ten years,
1958-1968. The main conclusion was that the inverse associations of these
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variables with infant mortality remained unchanged over time. This was true 
for the developing, as well as the developed, countries.
Apart from differentials in infant mortality between the developed and 
the developing nations, significant differentials also exist between 
different groups of a population. A minimization of such differentials could 
lead to reductions in the overall infant mortality of a country. The 
importance and need for studying infant mortality in relation to social and 
economic factors has been reiterated by Antonovsky and Bernstein (1977).
After reviewing a large number of studies they have shown that despite 
dramatic reductions in infant mortality in the past century, the inverse 
relationship between social class and perinatal, neonatal or postneonatal 
mortality has not weakened. This is in spite of the fact that vast 
improvements have taken place in medicine, housing conditions, sanitation, 
and overall living standards.
Organization of the chapter
Having discussed the importance of research into infant mortality and 
its socio-economic correlates, the rest of the chapter will consist of 
discussion of the following topics -
(1) Nature of the causes of infant deaths
(2) Some historical background and international trends
(3) Review of the literature on some of the more recent studies on 
infant mortality and socio-economic variables.
The review will be done in two parts, the first dealing with studies 
conducted in overseas developed countries, and the second dealing with 
studies conducted in Australia.
6.2 Nature of the causes of infant deaths
There are two distinct types of causes of death to which an infant can 
succumb. The first group consists of causes which the child carries within
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itself from birth, inherits from parents at conception or acquires from its 
mother during gestation. These are known as endogenous causes of death.
The second group consists of those causes which result from the exposure 
of the child to the external environment. These causes are known as 
exogenous causes of death. Control of the environment, such as through 
preventive action, can help reduce the exogenous deaths, while endogenous 
deaths can respond to improvements in more fundamental aspects such as 
medical and public health knowledge and practice (Bourgeois-Pichat 1952, 
p.l) .
For the reduction of infant mortality, it is essential to identify 
these two groups of causes of death. Ideally, it can be done from 
information available from cause of death statistics, but it is not easy to 
carry it out in practice because of variability in the quality and 
accuracy of data (United Nations 1973). Bourgeois-Pichat (1952) has 
developed an alternative method of estimating infant deaths from these 
two types of causes from statistics on neonatal and postneonatal deaths. 
Briefly described, this method assumes that all endogenous deaths occur in 
the neonatal period. Exogenous deaths take place in both the neonatal 
and postneonatal periods. But, whereas all postneonatal deaths are 
assumed to be exogenously caused, the number of exogenous deaths in the 
neonatal period is estimated as twenty five percent of the total of 
postneonatal deaths. Therefore, the total number of exogenous deaths is 
estimated as 1.25 times the postneonatal deaths. Subtracting this from the 
total infant deaths gives the number of endogenous deaths. Bourgeois- 
Pichat has shown that such estimates compare well with data from accurately 
recorded statistics on causes of death.
It is thus fairly evident that environmental factors dominate more than 
ninety percent (at least eleven months out of twelve) of the period of
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infancy. Therefore, the quality of environment in terms of hygienic, 
sanitary and socio-economic conditions of the population can have a strong 
influence on the level of overall infant mortality.
Infant mortality is affected by biological as well as socio-economic 
factors. Not all biological factors are necessarily beyond the control of 
ordinary non-medical methods. For example, the effects of age of the 
mother at child birth,birth order or birth weight of the child can be altered 
through social and economic change (United Nations 1954, p.2), because 
social factors can influence some of the biological ones, such as - age at 
marriage, and consequently that at child birth - fertility level, and 
therefore birth order (Morris and Heady 1955a).
6.3 Historical background and international trends
Infant mortality has received the attention of demographers and 
public health planners for over two hundred years. John Graunt's 
(1662) work contains one of the earliest records of infant deaths. About 
two centuries later, the British Vital Statistician, William Farr is 
reported to have initiated statistical discussions of infant mortality 
(Phelps 1908). Next to Graunt's record, the credit for the early 
collection of statistics on infant deaths goes to the State Churches of 
Sweden, whose parish registers included these statistics referring as far 
back as the middle of the 18th Century (Thompson and Lewis 1965, p.256).
Evidence shows that infant mortality was very high in Europe before 
the agricultural revolution. The rate in Sweden fluctuated between 286 per 
1,000 live-births in 1773 and 164 in 1780; between 240 in 1800 and 91 in 
1898; and between 103 in 1901 and 53 in 1933 (Thomas 1941, pp.34-38).
In the first settlement at Sydney Cove in Australia, the infant 
mortality rate was more than 200 per 1,000 live-births during 1788-1792
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(Gandevia and Gandevia 1975). Similarly high rates also prevailed in the 
early 19th Century in what are now known as the developed countries of the 
world (United Nations 1973, pp.124-125).
The decline in infant mortality started first in Sweden and Norway, 
followed by Switzerland, the Netherlands, Italy and Finland. By the 
beginning of the 20th Century, most of the developed countries had 
started experiencing a decline in infant mortality. About the 1960’s the rate 
in most of these countries had been reduced by seventy five percent or more 
(United Nations 1973, pp.124-125). Most of the historical decline in infant 
mortality has been attributed to improvements in general sanitation and 
hygiene, and to the availability of better nutrition for the children.
For example, the reduction in infant and early childhood mortality in 
England and Wales during 1871-1970 is considered to have resulted from 
improvements in public health services such as introduction of health 
visitors and trained mid-wives, better economic conditions, and 
availability of scientifically treated cow’s milk (Aykroid and Kevany 
1973; Beaver 1973). In Australia, Lewis (1976) reported after analysing data 
for Sydney, that the significant reduction in infant mortality after the 
early 1900's was mainly due to improvements in sanitary conditions, 
establishment of infant welfare services, and improvement in the quality 
of milk supply in metropolitan Sydney.
Although the level of infant mortality was falling in the developed 
countries, the speed of decline was not uniform for all. Japan,which had 
higher rates than many other countries in the late 1950's, had achieved 
remarkable reductions in infant mortality thereafter, and by the early 
1970's, was in a position to challenge Sweden as the leading nation in terms 
of low rates of infant loss (Pharoah 1976, p.336).
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Along with the decline in infant mortality, the large initial 
differences between countries have considerably narrowed down. In the early 
20th Century the level of recorded infant mortality ranged from 200 in 
Austria and Hungary to 70 in Norway and New Zealand (United Nations 1973).
However, there are two problems which may be encountered while making 
international comparisons as above. Firstly, the differences in definition 
of live-births and secondly, differences in registration practice.^
However, Chase (1967), after an extensive investigation of infant mortality 
in the United States in comparison to other countries, concluded that 
though variations in definitions or registration practices existed, these 
did not completely account for the higher rates in the United States.
Problems associated with variations in definition have also been found 
to exist within Australia. There were differences in the definition of 
live-birth among the six states; however, these were not found to be serious 
enough to invalidate an inter-state comparison of infant mortality in 
the country (Khawaja 1970, p.194).
6.4 Review of the literature on the relationship between infant mortality
and socio-economic variables
Ever since Newsholme (1910) observed the inverse relationship between 
infant mortality and socio-economic characteristics of a population, a large 
number of studies have been undertaken in various countries to examine such 
relationships. Some of the more recent of such studies will be reviewed
 ^In Sweden, the restrictive definition of live-births has made the infant 
mortality rate in that country at least 1 to 3 points lower than other 
countries. In Norway, the exclusion from the record, of live-births and 
deaths, of an infant of less than 28 weeks gestation is estimated to 
have rendered that country’s rate lower by 1 to 2 points than other 
countries (Shapiro and Moriyama 1963).
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in this section. It may be pointed out that some of the studies reviewed 
have also discussed the relationship of infant mortality with biological 
factors in addition to the socio-economic or demographic ones. In such 
cases, these relationships will also be discussed.
6.4.1 Studies conducted in overseas developed countries
Mayer and Marks (1954) examined the differentials in infant mortality 
for white and non-white persons by economic level based on rentals in the 
census tracts, in the city of Detroit, United States in 1940 and 1950.
Infant mortality showed large reductions in the ten years, but the 
unfavourable position of the non-whites improved only slightly. More 
than half of the reduction in infant mortality of the total population 
during ten years was derived from a reduction in deaths from the so-called 
environmental causes. The two important components of infant mortality, 
namely the neonatal and the postneonatal rates, were however, not analysed, 
which could have provided further insight into the dynamics of infant 
mortality as affected by race or economic level. Moreover, the relationships 
pertained to population groups in census tracts, and not individuals. 
Therefore the results would be strictly true only for the census tracts.
The problem of making inferences at individual level from relationships 
based on aggregate data is not present in an extensive study carried out in 
England and Wales, 1949-1950 (Morris and Heady 1955a). This study examined 
the effects of social and biological factors on infant mortality by matching 
the records of about 80,000 infant deaths and still-births to about one and 
a half million live-births in the country during 1949-1950. It was 
reportedly the first record-linkage study of infant mortality and therefore 
the conclusions are more valid at the individual level as opposed to those 
from the Mayer and Marks (1954) study. Findings on the relationship of
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specific social and biological factors with infant, neonatal and postneonatal 
mortality and still-births, were published in a series of articles following 
the investigation.
Heady et al (1955a) found that still-birth rate increased with mother's 
age for any particular parity, while the postneonatal rate decreased with 
mother's age, but increased with parity for any particular age of the 
mother. It was shown that there were considerable differences between the 
social classes in terms of age and parity of the mother. Daly et al (1955) 
suggested that the explanation of the social class variations in still­
birth, neonatal and postneonatal rates must take account of such social 
class differences in age and parity. However, Heady et al (1955b) in a 
subsequent paper showed that each of the factors, social class, geographic 
region, mother's age and parity, exerted largely independent effects on 
their own on the still-birth rate and the neonatal and postneonatal components 
of infant mortality. In the last paper of the series, Morris and Heady 
(1955b) analysed infant mortality rates in relation to father's occupation 
in England and Wales 1911-1950, after combining data from enquiries relating 
to earlier censuses. This time-series data showed that neonatal and 
postneonatal rates underwent uniform declines in all the groups classified 
by father's occupation. This implied that the gap between social classes 
had not narrowed, an unexpected finding in view of the fact that differences 
in terms of income and living conditions had been reduced. This unexpected 
trend was not explained conclusively, but it was suggested that a time-lag 
in the expression of social improvements, and possibly a mobility of 
persons between occupations had led to such contradictory findings. The 
entire investigation was based on data relating to legitimate births 
because, in the opinion of the researchers, the data did not contain the 
information required for analysing infant mortality of illegitimate
children.
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Results from another record-linkage study (Hansluwka 1961) showed that 
in Austria, premature births, or those to mothers younger than 20, or 
older than 35 years, were associated with high infant mortality rates. 
Illegitimate children had significantly higher infant mortality than 
legitimate children only in cases of full-term pregnancies. In the case 
of premature births there was no significant differential by legitimacy.
This is an important aspect, because high infant mortality of illegitimate 
births results mainly from prematurity (Weeks 1976). Therefore, when births 
are premature, both legitimate and illegitimate children could be exposed to 
similar risks. On the socio-economic aspect, the study showed that children 
of mothers who were Agricultural Workers, suffered above-average infant 
mortality. However, the socio-economic or occupational groupings of parents 
were not as defined as those of the English study (Morris and Heady 1955a) 
probably this is the reason why no social class gradient was found.
Differential mortality by race in New Zealand was studied by Rose 
(1964), who showed that although Maoris formed the high risk group with more 
than twice the infant mortality of non-Maoris in 1962, the differential 
between the two groups had diminished considerably during the last fifty 
years. The main feature of the present differential between the two groups 
was the high postneonatal rates of the Maoris. Variables which were 
significantly associated with these high postneonatal rates included hygiene 
and sanitation, water supply, improper storage of food, place of child 
delivery and frequency of consultations on infant care. These associations 
were based on a comparison of two Maori groups, one with child loss, and the 
other without, in some selected areas of the country and not on a comparison 
of Maoris with non-Maoris. Therefore, these can not be strictly regarded as 
factors responsible for the difference between the two races. However, as 
Rose mentions, the two races differ vastly on almost every aspect of way of
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life, therefore any variable was bound to show significant association with 
the difference between their infant mortality rates.
The interaction between biological and environmental factors influencing 
foetal and infant mortality was examined by Hammond (1965a). The units 
studied were the twenty largest states of the USA, 1957-1959. Sex differences 
in mortality were found to be most prominent in the first week after birth. 
Geographical variations were more prominent in the postneonatal than in the 
neonatal period. Foetal and infant mortality generally showed negative 
correlations with indicators of levels of living, which included schooling 
among 25 years old or older persons, median family income, proportion of 
houses with "all plumbing facilities", an indicator of residential population 
density, and distribution of medical and health workers. Trends in infant 
mortality during 1941-1943 and 1957-1959 showed greater improvements in that 
age segment which was more affected by environmental factors. At ages 
where biological factors were more effective, mortality was characterized 
by greater sex differences and less racial differences; there was less 
variability in the rates, weaker correlations with indicators of levels of 
living and less reduction with improvements of the environment. When the 
infant mortality reached low levels as in 1957-1959, mortality in the 
neonatal period beyond the first week tended to behave in a similar fashion 
to postneonatal mortality. In a subsequent paper using the same data,
Hammond (1965b) showed that, in general, race and sex differences in infant 
mortality moved in opposite directions. That is, when sex-differences 
were large, race differences were small, and vice-versa. Infant mortality 
was visualized as having three broad components, biological, environmental 
and obstetric. At high levels of infant mortality, the environmental 
component was large enough to dilute the effects of the other two, and 
expressed itself in terms of large race differentials. At low levels of
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infant mortality, the biological component was more prominent and was 
manifested in larger sex differentials. The obstetric component was 
regarded as being generally constant.
In another American study using data from various sources Shapiro et al 
(1968) showed that socio-economic status, as implied by father’s occupation, 
was inversely related to infant mortality. This gradient was most pronounced 
in the postneonatal period. Data on neonatal mortality showed that both 
white and Negro infant mortality exhibited this inverse relationship with 
socio-economic status, but the lowest mortality group among the latter was 
almost at the same level as the highest mortality group among the whites. 
Adjustments for white-Negro differences in occupational and age-of-mother 
disbributions reduced the margin of mortality differential between the two 
racial groups only slightly. The large differential that still remained was 
not explainable by available data, but it was suggested that the role of 
economic, social or medical factors underlying the colour differentials could 
be highlighted by special studies. Among both the racial groups, illegitimate 
children had the highest infant mortality rates, most of which was 
concentrated in the neonatal period. The other high mortality risk groups 
included children born to women with previous pregnancy losses or those 
born to very young women.
In an attempt to isolate socio-economic factors influencing the 
differences between white and non-white infant mortality rates in urban areas 
of the United States, Jioubu (1972) analysed the data for sixty one urban 
areas in 1960. The socio-economic variables included education, income, 
hospital births, residential segregation, percent non-white and city location 
in the South. There were indications that neonatal mortality differentials 
between white and non-white populations were generally uncorrelated with 
differences in socio-economic variables. Although differentiations in 
hospital births appeared to affect racial differentials in neonatal mortality,
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it was difficult to visualize the direct effect of this variable. In this 
connection the presence of intermediate variables, which differentiated the 
rates of hospital births, was suggested. A path analysis model was developed 
for studying the direct and indirect effects of socio-economic variables on 
the differentials in postneonatal mortality. Differences in income, and 
education exerted respectively direct and indirect effects, while southern 
location influenced differential mortality directly, as well as through 
other variables. The direct effect of income differentials implied that 
economic resources were the most crucial in obtaining better health care and 
other goods and services which reduce postneonatal rates. The indirect 
effect of education differentials implied that improvements in education 
improved income levels.
The technique of path analysis was used in another American study 
covering a wider geographical area by Brooks (1975a), who examined the 
relationship between several indicators of socio-economic condition and 
infant mortality. The data referred to more than two thousand counties of 
the United States during 1961-1965. In addition to deriving the direct 
and indirect effects of these variables on neonatal and postneonatal 
mortality, the analysis also decomposed the simple correlation coefficient 
between a socio-economic variable and infant mortality into two elements, 
one which showed the effect of the variable as transmitted through neonatal 
mortality, and the other through postneonatal mortality. Percentage of 
non-whites in a population, and low education had considerable direct effects 
on the neonatal and postneonatal rates. These two variables were also 
largely responsible for the gross associations of low income, and quality of 
housing, with infant mortality. About two-thirds of the correlation between 
a given socio-economic variable and infant mortality resulted through the
postneonatal component.
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In some of the studies reviewed earlier, it was shown that illegitimate 
births are associated with high infant mortality (Shapiro et al 1968, p.66). 
Such births are those which result from non-marital conception and delivery 
(United Nations 1958, p.37). However, not all children conceived outside 
marriage constitute necessarily illegitimate births. Some are legitimized 
if the parents are married before their birth. In a record-linkage study of 
marriages, births and infant deaths in California 1966, Weeks (1976) showed 
that premaritally conceived, but legitimized births were associated with 
higher infant mortality than post-maritally conceived children. This 
difference was largely accounted for by neonatal causes of death, particularly 
those associated with low birth weight. An important variable related to 
this differential was delay in seeking prenatal care.
6.A.2 Studies conducted in Australia
There are very few studies which have examined the socio-economic factors 
in relation to infant mortality in Australia. Almost all the studies were 
devoted to analysing causes of death, sex differentials, or other biological 
or medical factors in infant mortality. However, a few researchers have 
investigated infant mortality among the Aborigines, a racial group 
disadvantaged in many respects. These investigations will be reviewed at the 
end of the section.
The social aspects of infant mortality during the period of first 
settlement in Australia (Gandevia and Gandevia 1975) have been discussed in 
section 6.3. Continuous records on infant mortality in Australia have been 
compiled since 1870, but a uniform collection of such data by age and cause 
of death is available for all states only for the period since establishment 
of the Commonwealth Bureau of Census and Statistics in 1906 (Exley 1932).
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In a study of infant mortality in Australia during 1906-1930, Exley 
(1932) showed, among other things, that ex-nuptial"^ children had higher infant 
mortality than nuptial children, and the differential was greatest in the 
1-6 months of age. This disparity was seen as indicative of the effects of 
deprivation of the ex-nuptial child of the good and healthy conditions needed 
for survival. On the general question of a further decline in infant 
mortality in Australia, prenatal care of mothers was considered an important 
issue.
The significance of good care for expecting mothers was demonstrated by 
Turner (1938), with data on neonatal mortality in Queensland and South 
Australia, 1936. The lower rates in South Australia were attributed to 
the introduction of welfare schemes aimed at providing better nutrition to 
expecting mothers.
The unfavourable infant mortality of ex-nuptial children as shown by 
Exley (1932), was observed in another study (Cuthbert 1950), based on an 
analysis of time-series data for New South Wales 1881-1945. The trend in 
the differential between ex-nuptial and nuptial infant mortality was, 
however, found to be a declining one. This was attributed to changes in 
both health and sociological factors (not specifically described), due to 
favourable change in public attitude towards ex-nuptial children as 
indicated by the official recognition of 'de facto' wives.
The first attempt to relate infant mortality to socio-economic 
characteristics in an Australian setting appears to have been made by 
Wilson (1972), who analysed the variations in infant and neonatal mortality
1 In Australia the term 'ex-nuptial' has replaced the more usual term 
'illegitimate'.
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rates among the local government areas (LGA’s) of Melbourne during 
1961-1967. A multiple regression analysis was used. It was found that the 
more densely populated, industrialized, more heavily migrant occupied and 
socially disadvantaged suburbs had two to three times higher infant 
mortality than the better-off suburbs. Obviously, the analysis, based as 
it is on population aggregates, does not conclusively show the effects of 
socio-economic factors on infant mortality at the individual level. But this 
shortcoming was recognized in the paper, and the findings were regarded as 
identifying high risk suburbs for which more intensive studies were 
recommended.
In another study based on ecological correlations, Kraus and Redford (1975) 
examined the variation in perinatal mortality among the LGA's of Sydney in 
1971. A whole range of variables numbering 22, was considered which 
included, in broad groups, law violations, demographic, and socio-economic 
characteristics, and individual adjustment. Law violations and socio­
economic characteristics were most influential in the variation of 
perinatal mortality in Sydney. Demographic characteristics such as birth 
rate and population growth came next. This study appears to have been 
criminologically oriented, and hence the emphasis on law violations, which 
can be interpreted in terms of social or economic conditions. All twenty two 
variables were included in the multiple regression, but it is suspected 
that there must have been high intercorrelations among them,for example, 
birth rate, proportion of children or population density would exhibit 
considerable correlations among them.
Another study relating to Sydney for the same period is that by 
Burnley (1977). Using LGA’s as units of analysis, he examined the variations 
in infant mortality in conjunction with socio-economic and demographic 
characteristics as part of a wider investigation of infant, child, and
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adult mortality variations in the metropolis. The main finding with regard 
to infant mortality is that LGA's with low socio-economic status, high 
population density and large proportions of recent immigrants generally 
exhibited high infant mortality. This study, unlike Wilson’s (1972), 
analysed the male and female infant mortality separately. Male infant 
mortality of an LGA was found to correlate negatively with high socio-economic 
status and positively with low status. However, only the latter positive 
correlation was statistically significant. The advantage of analysing socio­
economic correlates of infant mortality separately for males and females is 
not clear, because infants of both sexes would be subjected to the same 
environment, unless of course, there is preferential treatment for an infant 
of a particular sex in any socio-economic group. On the other hand, 
combining the deaths to infants of both sexes would provide larger numbers 
on which to calculate more stable rates.
The studies by both Wilson (1972) and Burnley (1977) mention that 
LGA's with high proportions of immigrants (non-British, in Wilson's study) 
exhibit high infant mortality rates. In both cases, this may be really a 
reflection of low socio-economic status, rather than high infant mortality 
of the immigrants, because it is shown in Chapter 8 that they are health 
selective and exhibit lower adult mortality than the Australian-born 
population. Price (1975, pp.26-27) also found that the infant mortality of 
the overseas-born was much less than that of the Australian-born. Further, 
Cox (1975, p.8) mentions that most immigrants initially move into the 
lower socio-economic areas, occupy old and dilapidated houses, and take up 
manual jobs. Another point to remember is that the birth of some of the 
immigrant infants who die in Australia may have been registered in the 
country of origin. This will tend to inflate their infant mortality.
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The Aboriginal population of Australia, though a small proportion of the 
total, stands out in great contrast to the general Australian society in 
every conceivable manner of comparison. Not only does it have the highest 
birth and death rates, but it also lives in the worst of health and housing 
conditions, and socio-economic environments (National Population Inquiry 
1975, p.455). Yet a precise knowledge about its vital statistics is very 
scanty.
No information about Aboriginal infant mortality is available at the 
national level, however great the importance of such data may appear to be. 
The vital statistics of the country were exclusive of "full-blood"
Aborigines until 1966. Even after that, there is no means of comparing 
their mortality with that of non-Aborigines, because the items of information 
on birth or death certificates do not include race. However, there are 
estimates of Aboriginal infant mortality derived from isolated sources.
One estimate, based on figures from Missions and Settlements in the 
Northern Territory shows that the Aboriginal infant mortality rate was 
about 110 per 1,000 live-births in 1965-1966 (Medical Matters in Parliament 
1967). Another estimate shows that the rate was 142 in 1959 and 131 during 
1965-1967 (Moodie 1969, pp.180-187). It was estimated by Moodie in the same 
study that about ten percent of all infant deaths in Australia was of 
Aboriginal children, although the Aboriginal population constituted only one 
percent of the total Australian population.
Dugdale (1973) estimated the effect of Aboriginal concentration in an 
area on its infant mortality rate. Neonatal deaths were about fifty percent 
higher in places with a considerable Aboriginal population . Infant deaths 
were three to four times higher in such places. Both of these figures are 
based on a comparison of places with and without sizeable proportion of
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Aboriginals. The excess deaths were mainly concentrated in the postneonatal 
period. Recent statistics published by the Commonwealth Department of Health 
(1978) show that the infant mortality rate of Aborigines in the Northern 
Territory ranged between 143 in 1965 and 75 in 1977, as against corresponding 
figures of 30 and 10 respectively, for non-Aboriginals in the Territory.
6.5 Summary
In the preceding sections, the major findings on infant mortality studies 
in low mortality populations have been discussed.
The low infant mortality countries of the present time had very high 
levels of infant loss as recently as the turn of the century. In the 
process of decline from high to low levels, a few countries have suffered 
temporary setbacks in their speed of decline of infant mortality (Shapiro and 
Moriyama 1963; Chase 1967). But, in general, it is considered that the 
level in these countries has now reached very near the minimum attainable 
under present day knowledge. It is agreed that only a definite advancement 
of medical knowledge could achieve further reductions in infant mortality in 
these countries (Anderson 1958). However, there is a wealth of evidence 
that socio-economic factors are inversely related to infant mortality. There 
has recently been some disagreement with this general view (Willie 1958-1959; 
Stockwell 1962) but some other contemporary studies have supported it 
(Brooks 1975b; Shin 1976). None of these discordant, or the contemporary 
concordant, views is based on the analysis of the relationship of socio­
economic variables and infant mortality with data at the individual level. 
These studies have observed the associations for aggregates of populations, 
and it is well known that the individual behaviour patterns of a variable 
become modified by aggregation (Robinson 1956). Moreover, the investigations 
referred to, have differed from each other in terms of methodology, and
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population studied. The conclusions by Brooks (1975b) and Shin (1976) 
however, were based on an analysis of the same geographical areas at two 
different periods of time, as such the observed unchanged inverse 
association between socio-economic characteristics and infant mortality may 
be considered more valid, at least with reference to their study areas. But 
the ideal method of studying these relationships appears to be to use data 
based on individuals, either by matching of birth and death records or 
through special surveys. However, the studies based on ecological 
relationships have their own value, such as in identifying high risk areas 
for planning and policy making purposes. It is for this reason and other 
implications regarding cost and confidentiality of vital information making 
a record-linkage not always possible, that most studies are based on 
correlations of population groups living in defined geographical areas, for 
which vital statistics are readily available.
Socio-economic aspects of infant mortality have not been much researched 
in Australia. Some vulnerable groups have been identified in what few 
studies are available. In this connection, the significance of the high 
infant mortality among the Aboriginals has been pointed out by Moodie (1969). 
In addition, some other studies have shown that even among the non- 
Aboriginals, the ex-nuptial children have higher infant mortality than the 
nuptial children. Further, areas containing socially disadvantaged people 
have been found to have higher rates of infant loss. Such observations call 
for a more detailed study of socio-economic differentials in infant 
mortality in the country. The indication that such differentials exist, even 
at an overall low level of infant mortality in Australia, suggests that there 
is scope for further improvement which does not have to be necessarily 
preceded by the breaking of new frontiers in medical knowledge. It may be 
mentioned here, that a study which should include the Aboriginals as well as
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the non-Aboriginals in the data, would reflect the adverse conditions of the 
former in a great majority of the social and economic gradients of infant 
mortality in the country.
In the next chapter, an analysis of the socio-economic and demographic 
correlates of infant mortality in Australia will be presented. It may be 
mentioned that, mainly because of laws safeguarding confidentiality of 
vital information, no record-linkage can be attempted, and that the analysis 
will be based on data for small geographic areas.
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CHAPTER 7
SOCIO-DEMOGRAPHIC CORRELATES OF INFANT MORTALITY IN AUSTRALIA 
7.1 Introduction
The developed countries of the world, which have the lowest levels 
of infant mortality, can be broadly classified into three groups. One 
group would consist of those countries which have achieved relatively 
large-scale reductions in infant mortality since before the Second World 
War (such as Japan and Canada). The other group would be comprised of 
countries which have maintained a relatively steady rate of decline in 
infant mortality (such as the Netherlands, Norway, Sweden and Switzerland). 
The third group of countries would be characterized by an early retardation 
in the speed of decline of infant mortality (such as Australia, England 
and Wales, and the USA) (Figure 7.1). One of the features of the post­
war decline in infant mortality has been the decrease in variations 
between countries; this was brought about mainly through a general 
reduction in postneonatal mortality (Figure 7.2) .
Australia ranked second in infant mortality among the low mortality 
countries just after the Second World War, but was reduced to the 
seventh position in the 1970's. Lately, the causes of death mainly 
responsible for the slowing-down of the rate of decline of infant 
mortality in this country have been congenital malformations and another 
broad group of diseases classified as "peculiar to early infant" (Lancaster 
1956; Khawaja 1970). These causes of death are of an endogenous nature, 
that is, they do not respond appreciably to changes in the environment. 
Therefore, insofar as these causes of death are concerned, it will need 
a medical revolution if infant mortality is to register any further 
appreciable decline. But, as mentioned in Chapter 6, it can still be 
reduced by minimizing the existing differentials within the country, and
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Figure 7.1. Trends in infant mortality rates of countries 
with the lowest levels of the rate as of 
1970-1974
Japan Group 1
Australia Group 3
'65 V 0 -V 41920 '25
Only one country from each group mentioned on page 180 is
shown in the figure.
Source: For 1920 to 1960, United Nations (1967)
For 1965 to 1970-1974, United Nations (1975, 1976).
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Figure 7.2. Trends in postneonatal mortality rates of countries 
with the lowest levels of infant mortality as of 
1970-1974
N o rw a y
Austral ia
Only one country from each group mentioned on page 180 is 
shown in the figure.
Source: United Nations (1957a, 1961, 1968a and 1975).
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such efforts need not necessarily be preceded by the breakthrough 
mentioned above.
7.2 Differentials in infant mortality in Australia
The object of this chapter is to analyse the differentials in infant 
mortality and its two components, neonatal and postneonatal mortality, 
among the Statistical Divisions of Australia as in the 1971 Census, and 
to relate the social, demographic and climatic characteristics of the 
divisions to their infant mortality rates. The relationships between 
infant, neonatal and postneonatal mortality with other socio-demographic 
variables will be based on aggregates of population, therefore, no 
attempt will be made to draw inferences at the level of individuals 
forming these aggregates. However, a study of relationships based on 
areal units has its own advantages, for example, for planning and policy­
making purposes (Dickens et al . 1971) . The areal analysis enables the 
identification of geographical units with high mortality and, by 
identifying the characteristics of such units, may point to the 
directions in which remedies and improvements should be introduced.
7.3 Units of analysis, reference period and variables used
Units of analysis
The areal units for which relevant data are available include local 
government areas (LGAs), statistical divisions, and states and territories. 
Although the LGAs may be more homogeneous with respect to social and 
demographic characteristics, they are rather small in population size and 
a measure such as infant mortality would have a large random variance 
which could obscure the true differentials. However, in large cities, 
the LGAs do provide a good data base for analysis and have been used as 
such in other studies (Wilson 1972; Kraus and Redford 1975; Burnley 1977).
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States/territories, in contrast, are too large, and there is a great deal of 
heterogeneity within each. Thus the obvious choice as the unit of analysis 
is the statistical division, which is defined as a "region in each state 
characterized by identifiable social and/or economic links between the 
inhabitants and economic units within it under the unifying influence of 
one or more major towns or cities"(Commonwealth Bureau of Census and 
Statistics 1974).
There were 67 statistical divisions in Australia as of the 1971 Census, 
but 65 have been used for the present analysis. One division (Lord Howe 
Island) was omitted because it had only three live births and no infant 
deaths during the three years 1970, 1971 and 1972. Two contiguous 
statistical divisions in Western Australia, namely North West (population 
11,784) and Pilbara (population 28,985), have been considered as one unit 
because figures on their live births are not available separately.
Reference period
Infant mortality rates are calculated on the basis of live births and 
infant deaths during the three years 1970, 1971, 1972 Census in order to 
minimize any variation due to small numbers. These rates have been 
related to the characteristics of the divisions obtained from the 1971 
Census.
Variables used
The choice of variables was restricted to the information available 
from the 1971 Census. Among them only those variables were selected which 
were expected to have meaningful relationships with infant mortality. A 
list of the variables used in the analysis is given below. The parenthesis 
give the abbreviations for each variable and its expected relationship
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(direct + , inverse ) with infant mortality. Source of information 
for each variable is given in Appendix 7.1.
(i) Infant Mortality Rate (IM), calculated as the number of deaths 
under one year of age during 1970-1972 per 1,000 live births during the 
same period. The rates refer to both sexes. The actual risk of dying 
in infancy as obtained in this way may be biased due to annual 
fluctuations in the number of births. As long as such fluctuations 
are small, the bias, however, will be minimal (Cox 1970, p.153).
(ü) Neonatal Mortality Rate (NNM), computed as the number of 
deaths in the first four weeks of life per 1,000 live births.
(iii) Postneonatal Mortality Rate (PNNM), obtained by subtracting 
NMM from IM.
(lv) Proportion of Aboriginal Population (ABO, +). The Aborigines 
are known to have higher levels of infant mortality than the rest of the 
population (Moodie 1969; Dugdale 1973). Higher values of this index 
across statistical divisions are expected to be positively related to 
high IMs.
(v) Residential Population Density. Two alternative indices are 
available for this variable. They are:
(a) Average number of persons per household (PHH, +), which is also 
an index of family size. A larger value of this index implies 
greater chances of introducing infection into the household, thereby 
increasing the health hazards of all including the infants 
(Benjamin 1965, p.37).
(b) Average number of persons per room (PPR, +), which is also an 
index of inadequacy of housing. It may be a more meaningful index 
of residential density with respect to infant mortality, in 
circumstances where the infant shares the room with many other people.
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(vi) Proportion of non-Aboriginal Australian-born among the total 
non-Aboriginal population (AUSTBORN, -). The variable is expected to be 
inversely related to infant mortality because it excludes recent overseas 
immigrants including those from the countries with high infant mortality 
(Wilson 1972). The available data do not provide enough detailed 
information to construct a more adequate index that would identify 
proportion of immigrants from high mortality countries. However, the 
implication of any relationship between this variable and infant mortality 
has been discussed in Chapter 6.
(vii) Number of Medical Practitioners per 10,000 Population (DOC, -). 
Availability of proper medical services can be instrumental in lowering 
the infant mortality of an area, hence this variable is expected to be 
inversely related to IM. A reciprocal of this index,namely, population- 
to-doctor ratio, has been found to be directly related to infant mortality 
in both developed and in developing countries (Shin 1976).
(viii) Percent of Ex-Nuptial Births (EXNUP, +). Ex-nuptial infants 
in general have been found to carry greater risks of dying in infancy than 
children born within wedlock (United Nations 1954, p.14; Weeks 1976). This 
variable is hypothesized to be positively related to infant mortality. The 
importance of this variable can be appreciated from the fact that the 
proportion of ex-nuptial births in Australia has shown a persistently 
increasing trend from 3.9 percent in 1950-1954 to 9.3 percent in 1970-1974.^" 
It was relatively steady around 5 percent in the early sixties, but increased 
thereafter, perhaps partly because of the inclusion of full-blood 
Aboriginals in the vital statistics after 1966.
(ix) Index of Climatic Discomfort (HOT, +). Extreme climate can 
cause physical distress and as such can have an adverse influence on
I These percentages were computed with data from Commonwealth Bureau of 
Census and Statistics (1956, 1961, 1966, 1970a) and Australian Bureau 
of Statistics (1974, 1976a).
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health. There is a finding, although not a very contemporary one, that 
infant deaths due to diarrhoea and enteritis increase during summer months 
(Cuthbert 1950). In Australia, there are two extremes of climate:
(a) high temperatures and humidity around the northern coasts
and high temperatures and low humidity over the inland, which cause 
physical hardship during the (southern) summer months of November 
to April, and
(b) severe cold in the interior and southern regions which causes 
cold discomfort during the winter months. However, cold stress 
does not cause prolonged hardship at altitudes of lower than 
1,000 metres, that is over more than 99 percent of the continent 
(Department of Minerals and Energy 1973).
An index of heat discomfort has been taken to represent climatic 
discomfort in the present context. It is measured by the average number 
of days in a year uncomfortable to humans due to heat, and has been 
estimated for each statistical division from maps showing the zones of 
heat discomfort (Department of Minerals and Energy 1973).
(x) Female Labour Force Participaton (LFPR1 or LFPR2, +) . Mother’s 
employment outside the home is likely to affect not only the postnatal 
care of the child but is also likely to affect the antenatal care and 
health during pregnancy (Wilson 1972). In the absence of data to calculate 
the labour force participation rate of mothers, female labour force 
participation in general is considered, and it is hypothesized that this 
variable will be positively related to infant mortality.
Two alternative indices for this variable may be considered: LFPR1,
defined as the labour force participation rate of females aged 20-44 years, 
and LFPR2, defined as the labour force participation rate of females aged 
20-34 years. The second index may provide a more effective relationship
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to infant mortality when there is a tendency to complete childbearing within 
a shorter period of the life cycle. This tendency has been quite apparent 
in Australia in particular in recent years (National Population Inquiry 
1975, p.80).
(xi) Fertility. There may be three alternative indices of this 
variable:
(a) Ratio of children aged 0-4 years to married women aged 15-44
years (CMWR1, +),
(b) Ratio of children aged 0-4 years to married women aged 20-34
years (CMWR2, +), and
(c) General Marital Fertility Rate (GMFR, +).
The first two indicate past fertility and can be regarded as proxies for 
parity. Infant mortality has been found to be higher for high parity 
women (Heady et al. 1955a), and as such it is expected to be directly 
related to CMWR1 or CMWR2. The third index denotes current fertility, 
which in turn is described as being positively related to infant mortality, 
though this relationship is weak in the lower levels of mortality (United 
Nations 1954, p.5).
A distribution of women by parity could provide a better basis for 
measuring this variable, but the relevant data are not available.
(xii) Proportion of Private Dwellings with Flush Toilets (SEW, -). 
This index is regarded as a measure of sanitation, which is directly 
related to health, and therefore inversely related to infant mortality.
In places where overcrowding in houses is prevalent and where proper 
sewerage facilities are not available, raw septic tank effluent can cause 
contamination of the environment (Moodie 1973, p.32). It has also been 
found that the proportion of houses with "sound plumbing facilities" bears 
a negative relationship to infant mortality (Hammond 1965a; Brooks 1975a).
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There is another important variable which could be relevant in the 
present analysis, and that is education of mother, or in the present 
context education of women in a statistical division. This is associated 
with knowledge of hygiene and child care (Brooks 1975a; Hetzel 1974, p.60). 
However, the available data provide information only on the levels of 
schooling for women of all ages. So far as infant mortality is concerned, 
information on education of women needed in order to construct a meaningful 
index should be restricted to ages 15-34 or 20-34 years. Therefore, this 
variable has not been used in the present analysis.
In some instances more than one index has been described for a 
variable. In such situations only the index having the strongest 
correlation with infant mortality will be shown in the analysis.
7.4 Division of the total number of statistical divisions into segments
The 65 statistical divisions are dissimilar in many respects. Some 
are major urban or metropolitan, while some others have relatively large 
proportions of Aboriginal populations. In order to control for the 
influence of such characteristics, these divisions have been grouped into 
more homogeneous segments as follows:
(1) AUSTRALIA-I - contains all the 65 divisions
(2) AUSTRALIA-II - To minimize the influence of large Aboriginal 
concentration on the infant mortality of a division, places with a large 
proportion of Aboriginal population have been excluded from the AUSTRALIA-I 
set. The eight divisions excluded are Far Western, Peninsula and North 
Western in Queensland, Far North in South Australia, Central, North 
West-Pilbara, Kimberley in Western Australia and Northern Territory. The 
resulting segment contains 57 divisions, each with less than 9 percent 
Aboriginal poulation. The choice of 9 percent as the cut-off point was 
not purely arbitrary; the exclusion of these eight divisions results in
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a segment which has lower level of infant mortality than
that of AUSTRALIA-I^ kndL %i, ^
(3) AUSTRALIA-III - Infant mortality rates in the urban and 
metropolitan areas of Australia are lower than those in rural areas 
(Edwards 1951; Moodie 1973; Young 1976). Moreover, the socio-economic 
conditions in urban areas are expected to be different from those in rural 
areas. Therefore, this segment, consisting of 24 statistical divisions 
each with a population of 100,000 or more was created. In the selection 
of the 24 divisions, those with large Aboriginal population have also 
been excluded.
The infant mortality of AUSTRALIA-I differs significantly from that 
of AUSTRALIA-III, but the other two pairs (I and II, II and III) do not show 
significant differences in their rates (Table 7.1).
The averages, standard deviations, maxima, minima and the 
coefficients of variation of each variable in the three segments are 
shown in Tables 7.2, 7.3 and 7.4. The variation in neonatal mortality 
is smaller than that in postneonatal mortality in all the three segments.
The all-Australian segment (AUSTRALIA-I) shows the largest variation in 
infant mortality and its two components, while AUSTRALIA-III shows the 
least variation.. In all the segments neonatal mortality is the main 
component of infant mortality, a pattern typical of low mortality 
population.
7.5 Relationship of infant mortality with socio-demographic variables
The simple correlations between infant, neonatal and postneonatal 
mortality on the one hand and socio-demographic and climatic variables on 
the other are shown in Tables 7.2 to 7.4. In the segment AUSTRALIA-I, the 
index of female labour force participation failed to show any relationship 
with infant mortality, and hence it is not shown in the table. The
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Table 7.1. Infant mortality rates in the three segments, 
_______AUSTRALIA-1, AUSTRALIA-II and AUSTRALIA-III______
Segment
Infant mortality 
rate per 1000 live births
*Significance of 
difference between
1. AUSTRALIA-I 17.3
(all 64 
divisions)
2. AUSTRALIA-II 17.0 
(57 divisions
each with 
less than 9%
Aboriginal
population)
3. AUSTRALIA-III 16.6 
(24 divisions
each with 
100,000 or 
more persons)
1 and 2 - Not significant 
at 5% level
1 and 3 - Significant at
5% level
2 and 3 - Not significant
at 5% level
* The difference between two rates is significant at 5% level if 
Difference > 1.96X(SE) 
where SE = Standard error of difference
R1(1—R i) + R2(l-R2)
R} and R2 = Infant mortality rates of areas 1 and 2
Bi and B2 = Number of live births of areas 1 and 2
Source: See Appendix 7.1.
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relationship of other variables with infant mortality are in the expected 
direction. Increments in the percentage of ex-nuptial births (EXNUP), 
proportion of Aboriginal population (ABO), average number of persons per 
room (PPR), child married woman ratio (CMWR1) and the index of heat 
discomfort (HOT) are associated with increments in infant mortality rates.
On the other hand an inverse relationship with infant mortality is found 
with the variables describing sanitary conditions (SEW), availability of 
health care (DOC) and ethnic homogeneity (AUSBORN). The stronger 
correlation of postneonatal mortality (social component of infant mortality) 
with socio-demographic variables indicates that this component of infant 
mortality is better predicted by these variables, which is also supported 
by the larger amount of variability in PNNM (R2=.84) explained by these 
variables than that in NNM (R2=.58).^
When statistical divisions with a relatively large proportion of 
Aboriginal poulation are removed, the resulting segment (AUSTRALIA-II) 
exhibits weaker correlations between infant mortality and other variables. 
Also noticeable is the near absence of a correlation between infant 
mortality and the variables SEW and AUSTBORN. The exclusion of relatively 
large Aboriginal concentrations leaves smaller variation in not only the 
infant mortality rates but also in the socio-demographic and climatic 
variables. ABO, EXNUP and HOT show stronger correlations with neonatal 
mortality than with postneonatal mortality, and in general, the former is 
likely to be better predicted by these variables than the latter (R2=.49 
and .29 respectively). ^
The smaller values of R2 in this segment of low mortality divisions 
show that social, demographic and climatic variables play a lesser role 
in determining the level of infant mortality. Infant mortality bears a 
stronger correlation with neonatal mortality than with postneonatal
1 Calculated by the Author.
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mortality, because PNN is uniformly low. This is also true in AUSTRALIA-111, 
a segment containing only major urban or metropolitan statistical division. 
Like AUSTRALIA-II, this segment is also free from relatively large Aboriginal 
concentrations.
All the variables in AUSTRALIA-III show stronger correlations with
neonatal mortality than with postneonatal mortality, and these variables are
1
likely to predict the former better (R2=.66) than the latter (R2=.44). Female 
labour force participation (LFPR2) bears a stronger relationship to infant 
mortality than so far observed, but the relationship is inverse, which is 
contrary to what has been hypothesized earlier. In the population which 
this segment represents, women's participation in the labour force is 
associated with the conditions which favour low mortality. For example,
LFPR2 is positively correlated with the availability of medical services 
(DOC), hygienic housing (SEW), and is negatively correlated with overcrowding 
in the household (PHH). Wilson implied that female participation in the 
labour force is associated with lower social status, which may not be true 
in this situation (Wilson 1972). Another point worth noting is that LFPR2 
includes all women and not simply mothers.
It is noted from the foregoing that in AUSTRALIA-I the socio-demographic 
variables bear stronger correlations with the postneonatal component of 
infant mortality than the neonatal component. In the other two segments, 
by contrast, the variables are more strongly related to neonatal mortality. 
These socio-demographic variables are exogenous, that is, they do not 
directly influence deaths due to endogenous causes which are concentrated 
in the neonatal period. But all neonatal deaths are not necessarily caused 
by endogenous factors, as in low mortality populations deaths beyond the 
first week of life behave in a manner similar to postneonatal deaths 
(Hammond 1965a). Therefore, in AUSTRALIA-II and III, the stronger
1 Calculated by the Author.
197
relationship of socio-demographic variables with neonatal mortality may, in 
fact, be reflecting the correlation of exogenous deaths with such variables.
7.6 A Path Analysis Model
Since infant mortality and its two components are strongly related to 
a number of variables, a multivariate approach to the problem is called 
for. A simple multiple linear regression may not be the most appropriate 
technique under the present situation where some of the predictor variables 
are intercorrelated, because such a model will not correctly show the 
proportion of variation in infant mortality explained by each single 
variable (Blalock 1972, p.457).
Since the predictor variables are intercorrelated, each one of them 
can be visualized as having two kinds of effects on infant mortality or its 
components: (i) direct effect and (ii) indirect effect in conjunction with
other variables. The sum of these two effects gives the total effect or 
the zero-order correlation coefficient between the predictor variable and 
the dependent variable. The decomposition of a zero-order correlation 
coefficient into its component parts can be achieved by path analysis, a 
technique first formulated by Wright (1934) and adapted to the social 
sciences mainly by Duncan (1966) . This technique has been used in 
mortality analysis elsewhere (Brooks 1975a; Jioubu 1972).
Infant mortality bears a stronger relationship to postneonatal 
mortality in AUSTRALIA-I (Table 7.2) and to neonatal mortality in 
AUSTRALIA-II and AUSTRALIA-III (Tables 7.3 and 7.4). Therefore, the zero- 
order correlations of each variable with neonatal and postneonatal 
mortality will be decomposed separately. Finally, the correlation of 
each variable with infant mortality will be expressed as a sum of its
198
effect (i) through neonatal mortality and (ii) through postneonatal 
mortality."^
7.7 Results from path analysis
1. AUSTRALIA-I
Of the predictor variables considered in Table 7.2, ABO is very 
strongly correlated with PPR (r=.91). Therefore it is assumed that the 
inclusion of ABO in the path model will suffice so far as PPR is concerned. 
Other variables included in the model are EXNUP, DOC, SEW, CMWR1, AUSTBORN 
and HOT. Table 7.5 shows the effects of each variable on the two 
components of infant mortality.
2The climatic variable (HOT) should be treated as an exogenous variable. 
However, considering the correlations of HOT with other variables it is 
postulated that it (like each of the other variables) affects neonatal 
and postneonatal mortality directly and in conjunction with other 
variables.
The direct effects of ABO, SEW and AUSTBORN on neonatal and of CMWR1, SEW 
and HOT on postneonatal mortality are of opposite signs to their respective 
total effects (r values), indicating that the correlations are caused 
overwhelmingly by indirect effects. Except for HOT (in neonatal mortality) 
and ABO, EXNUP (in postneonatal mortality) the indirect effects are larger 
than the direct effects.
The variables EXNUP and HOT account for the major portion of the 
indirect effects of each variable on neonatal mortality. In the case of 
postneonatal mortality, the main contributors to the indirect effect of 
each variable are ABO and EXNUP.
1
2 The path analysis model is described in Appendix 7.2.For definition of exogenous variable in path analysis, see Kendall 
et al. (1977, p.ll).
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1
The residual effect is larger in the case of neonatal mortality 
than in postneonatal mortality, showing the greater responsiveness of the 
latter to the predictor variables.
2. AUSTRALIA-II
This segment, being free from the presence of large concentrations 
of Aboriginal population, shows less variation in infant mortality than 
AUSTRALIA-I.
The path analysis results show (Table 7.6) that except for the direct 
effects of PPR on neonatal mortality and of HOT on postneonatal mortality, 
the signs of all other direct effects are in accordance with the signs of 
total effects. The variable ABO bears a fairly strong relationship to 
both neonatal and postneonatal mortality rates and is responsible for a 
major proportion of the indirect effects of other variables. This impact 
of ABO on infant mortality points to the conclusion that even in the 
divisions with low percentage of Aboriginals, their presence is enough to 
raise the infant mortality. It suggests that infant care is inadequate, 
either because of poor education and/or low socio-economic status in 
general, and possibly a variety of other social problems of this 
community. The other variables contributing large amounts towards the 
indirect effects of every other variable are HOT and GMPR.
3. australia-iii
This segment, consisting of major urban and metropolitan areas, shows 
the lowest levels of infant mortality and the least variation in it 
(Table 7.7). A larger number of variables are found correlated with 
neonatal and postneonatal mortality rates than in the other two segments, 
although the correlation coefficients are not as pronounced. The direct 
effects of GMFR, EXNUP, DOC on both neonatal and postneonatal mortality 
are of opposite sign to the respective total effects (Table 7.7). The
1 See Appendix 7.2.
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direct effect of ABO, DOC and AUSTBORN are larger than their indirect 
effects on both components of infant mortality. The variables ABO and HOT 
account for major parts of the indirect effects of other variables on 
neonatal mortality, and on two occasions SEW also shares in the larger 
proportion of the indirect effect. In regard to postneonatal mortality,
ABO and AUSTBORN emerge as the main contributors to the indirect effects of 
other variables.
4. Relative contribution of neonatal and postneonatal mortality 
on the effect of each variable on infant mortality
So far the relationship of each variable with either neonatal
mortality or postneonatal mortality has been discussed. It is also of
interest to find out the role played by the neonatal and the postneonatal
components in determining the effect of each variable on infant mortality.
This can be achieved as follows:
Let p and p „ be the direct effects of neonatal mortality and o i o 2
postneonatal mortality respectively on the infant mortality rate. Then
the amount of the correlation of a variable j on infant mortality through
neonatal mortality is p .r where r., is the zero order correlationol lj
between neonatal mortality and the variable j. Similarly for 
postneonatal mortality the corresponding effect is p^2 r^ , so that the 
zero order correlation between j and infant mortality is
r . = p r . + p nr^. (Brooks 1975a). oj ol lj o2 2j
The decomposition of correlations as above are shown in Table 7.8. For 
AUSTRALIA-I, larger proportions of the correlations are explained through 
postneonatal mortality which accounts for 90 percent of the correlations 
of AUSTBORN, just under 60 percent of the correlations of DOC and HOT and 
about 70 percent of the correlations of the remaining variables shown.
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In contrast to the above situation, neonatal mortality emerges as the 
main source of correlations of each variable with infant mortality in 
AUSTRALIA-II and AUSTRALIA-III.
7.8 Summary and Conclusion
In any study of Australian mortality, the Aborigines stand out in 
stark contrast to the rest of the population. On the basis of the analysis 
done here it is found that there is a very high correlation of 
proportions of Aboriginal population with infant mortality, which in turn 
is strongly correlated with the proportion of ex-nuptial births and its 
configuration with respect to heat discomfort zones. It has been argued 
that unfavourable maternal environment prior to the birth of a child may be 
responsible for the higher infant mortality of ex-nuptial, compared to 
nuptial, births. Factors influencing adverse maternal environment are 
financial difficulties and poor education, which can give rise to poor 
nutrition, poor health and inadequate prenatal care (Weeks 1976). Such 
factors could be more effective in a population with a low socio-economic 
condition. The Aborigines are known to have about twice the infant 
mortality of the rest of the population and are subjected to worse socio­
economic and physical environment (Moodie 1969; National Population Inquiry 
1975; Hetzel 1974). They are also in an unfavourable situation with respect 
to density in the households, having an average of seven to nine persons 
per dwelling around 1967-1970 when the figure for Australia as a whole was 
about 3.6 in 1961 (Moodie 1969). The proportion of Aboriginal population 
is very highly correlated with the average number of persons per room. 
Overcrowded sleeping space is generally regarded as adding to the risks of 
contracting communicable diseases, although other factors accompanying 
overcrowding such as low income or poor hygiene may also add to the risk 
(Moodie 1973). From the foregoing, it appears that the Aboriginal
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population is one important source of variation of infant mortality within 
Australia. But it is not the only one. Considerable differentials also 
existed in Australia during 1960-1962, when the full-blood Aborigines were 
not included in vital registration (Table 7.9).
The percentage of Australian-born (excluding Aboriginal population) 
has been found to bear the expected negative relationship to infant 
mortality in AUSTRALIA-I, as was found in Melbourne (Wilson 1972). In 
AUSTRALIA-II, there is almost no correlation of this variable with infant 
mortality and in AUSTRALIA-III there is a positive relationship. In other 
words, the percentage of overseas-born population is inversely related to 
infant mortality in the major urban or metropolitan areas suggesting health 
selectivity of migration process, as most immigrant parents do not travel 
with an infant under about four weeks of age, that is, after most of the 
infant deaths has occurred (Price 1975, p.26).
The doctor-population ratio (DOC) shows the hypothesized relationship 
with infant mortality in all the segments. A similar finding was reported 
by Shin (1976) in a cross-national study.
The relationship of the climatic variable (HOT) with infant mortality 
is a strong positive one. However, Exley (1932) did not find any climatic 
differential in infant mortality in Queensland during the period 1906-1930.
In the present case, even when places with high values of heat discomfort 
are excluded (by excluding places with large Aboriginal concentrations), 
this variable shows quite strong relationship with infant mortality 
(AUSTRALIA-II and III). The statistical divisions with high index of heat 
discomfort are also those with a large proportion of Aboriginals. Both of 
these variables bear strong positive correlation with infant mortality.
It may be argued that because of the association of the Aboriginal population
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Table 7.9. Maximum, minimum, average and standard deviation 
and coefficient of variation of infant mortality rates, 
Australia 1960-62 and 1970-72
_______ (Based on the rates of Statistical Divisions)_______
1960-62 19 70-72
Maximum 55.4 74.8
Minimum 14.3 7.6
Average 24.3 20.9
Standard deviation 9.8 12.0
Coefficient of variation 40.5% 57.2%
Source: Computed with data from Demography Bulletins of the
Australian Bureau of Statistics for the respective 
years.
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with heat discomfort zones, their infant mortality is so high. Infant 
mortality figures from the Northern Territory Medical Service (1978) show 
that the rates for Aboriginals are more than five times the rates for non- 
Aboriginals. But, the non-Aboriginal infant mortality in the Northern 
Territory is only slightly higher than the all-Australian infant mortality. 
Presumably the non-Aboriginals living in hot areas can afford to have air- 
conditioning and refrigeration in their homes, the latter facility being of 
great significance with respect to food preservation.
Female labour force participation rate (LFPR2) shows some relationship 
with infant mortality only in AUSTRALIA-III, but in a direction contrary 
to expectation, and that found in Melbourne (Wilson 1972). It suggests that 
in this segment, which contains only urban areas, female labour force 
participation is indicative of the conditions of low mortality. However, the 
conflicting relationship in Melbourne and in this segment may also be due to 
a fallacy of ecological correlations (Robinson 1956), as much smaller units 
of analysis (local government areas) were employed in the Melbourne study.
The measures of fertility show the expected direction of relationship 
with infant mortality in all the segments, though it has become weaker in 
the segments with lower levels of infant mortality, which is not unexpected 
(United Nations 1954, p.5).
Proportion of households with sewerage facilities (SEW) shows the 
anticipated correlations with infant mortality in accordance with similar 
findings elsewhere (Brooks 1975a; Hammond 1965a).
From the data at hand, it is observed that the neonatal component is 
larger than the postneonatal component of infant mortality. This pattern 
has existed in Australia since 1921-1930 (Exley 1932).
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The present analysis has thrown light on the manner in which some of 
the variables affect infant mortality of the statistical divisions of 
Australia. It is well recognized that the analysis, based as it is on 
correlations of areal units, may not be a substitute for a study based on 
individual infant deaths, but such types of analyses have their own utility 
for future plans on health and welfare. The ideal data for understanding 
the mechanism of relationship of socio-economic and demographic variables 
on infant mortality would be a matching of live birth and infant death 
records. However, the birth and death certificates do not provide a great 
deal of information about the socio-economic environment of the infant.
This problem can be circumvented by concentrating the study to census-years, 
so that additional information about parents can be obtained from the 
respective census schedules. Alternatively, a follow-up survey of infant 
deaths and child births may provide the additional data.
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CHAPTER 8
ETHNIC DIFFERENTIALS IN MORTALITY IN AUSTRALIA
8.1 Introduction
The word "ethnic" is used in this chapter in a broad sense to describe 
a group of people, who for physical, geographical, linguistic or political 
reasons feel themselves, or are felt by others, to constitute a separate 
entity (Price 1979, p.3). In the population of Australia various groups 
of people born in different countries of the world can be distinguished 
linguistically or geographically (that is by geographical location of the 
country of birth), and are thus regarded as constituting different ethnic 
groups. It may be mentioned here that it is not contemplated to consider 
the Aboriginal population separately, as the Australian vital statistics do 
not provide mortality figures for them. In the discussions that follow, the 
terms "ethnic" and "immigrants" will be used interchangeably.
When people migrate from their country of birth, certain characteristics 
tend to be maintained for varying lengths of time in their country of 
adoption. Therefore, country of birth can be used as a valuable objective 
characteristic in mortality and morbidity analysis (MacMahon et al. 1960, 
p.112). Differential levels of mortality are often exhibited by various 
ethnic groups residing in a country (United Nations 1973, p.140). The 
Australian non-Aboriginal population, composed as it initially was of 
immigrants, still contains a substantial proportion of persons born 
overseas. Although from the 1891 Census the population of the country has 
been predominantly Australian-born (National Population Inquiry 1975, p.93), 
more than a tenth of the population of either sex at the 1971 Census was 
born in other countries (National Population Inquiry p.119). The overseas- 
born component of the population has always been predominantly of British
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origin, but the proportion of non-British immigrants has increased since 
the Second World War (National Population Inquiry pp.118-119). The 
presence of a relatively large number of ethnic groups, and availability 
of detailed statistics on their mortality, provides a good opportunity of 
studying their differential mortality for the period around the 1971 
Census.
There have been some earlier studies on the mortality of immigrants to 
Australia, but most of them have dealt with only a few ethnic groups or a 
few selected causes of death. A review of these studies will be presented 
in a later section of this chapter.
8.2 Advantages of studying ethnic differentials in mortality
The advantages of comparing the mortality of various immigrant groups 
and the native-born population have been pointed out by various authors, for 
example, by Steiner (1954, pp.3-5) with respect to cancer mortality in the 
United States and by Stenhouse and McCall (1970) with respect to mortality 
from cardio-vascular diseases in Australia. Recognizing that it is 
practically impossible to carry out planned experiments with human beings, 
these authors observe that persons migrating from different environments 
provide the epidemiologists with a unique opportunity of studying the 
effects of the new environment on the mortality patterns of various immigrant 
groups. In addition to facing new physical and geographic characteristics 
of the host country, the immigrants may also find themselves in a different 
social and economic situation, including changes in life-style and 
conditions of work (for example, Greek peasants working as unskilled 
labourers in an Australian industry). Eating habits, sanitary and hygienic 
practices and other cultural factors may also change, albeit slowly, while 
the genetic characteristics are almost certain to remain intact among the
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first generation immigrants. All these factors influence the 
immigrants' process of assimilation into the community of the host 
country, which in turn is reflected in the differentials, or lack of 
them, in the health and longevity of various immigrant groups as 
compared to the native born population. Morbidity statistics would be 
a better means of studying differentials in health patterns, but due 
to lack of such data, mortality statistics are used instead, though not 
as a perfect substitute.
The other advantages of comparing the mortality of different 
immigrant groups is that they are all subject to a uniform system of 
cause of death certification and coding. Discrepancies in diagnostic 
practices often pose problems in international mortality comparisons. 
However, it should be pointed out that a comparison of the mortality of 
various immigrant groups need not necessarily be a substitute for an 
international mortality comparison because each immigrant group may not 
be a true representative of the population in its country of origin, not 
to speak of the fact that the immigrant now lives in an altogether 
different environment, physical as well as social.
8.3 Review of the literature relating to ethnic differentials in
mortality in Australia
This chapter is concerned with the adult population, therefore the 
literature reviewed in this section includes only the available studies 
done in Australia on ethnic differntials of adult mortality, although 
there are at least two studies on the ethnic differential in infant and 
child mortality (Finney 1958; Turner et al. 1959).
Except for clinical studies, most of the comparisons of mortality 
between the overseas-born and the Australian-born populations refer to 
census-years for the obvious reason that information about populations at
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risk by such characteristics as country of birth, duration of residence in 
Australia, age and sex are available only from censuses (Young 1976, 
pp.62-63). In what appears to be one of the first studies of differential 
mortality by nativity in Australia, Cumpston (1924) found that the 
Australian-born males and females had a greater freedom from deaths due to 
pulmonary tuberculosis than their overseas-born counterparts. These 
observations were based on crude death rates from tuberculosis in the 
respective ethnic groups with reference to the periods 1910-1912 and 
1920-1922. However, as Cleland (1938) states, in the early days of 
colonization persons from the "Old Country" whose lungs were "touched" 
came out to Australia to benefit from its salubrious climate. While many 
of these recovered completely, or lived for many years, others died, and 
both of these categories were the producers of the indigenous cases of the 
disease. Cumpston's study also showed that the Australian-born of either 
sex almost universally exhibited lower death rates from pulmonary 
tuberculosis than did their overseas-born counterparts, regardless of the 
latters residence in Australia. However, the death rates of the immigrants 
by period of residence do not show any definite trend.
In a later article on tuberculosis mortality, Cumpston (1931) expressed 
the view that a considerable proportion of deaths of recent immigrants 
(duration of residence 5 years or less) in 1929 was from infection already 
acquired before migrating. Only a small proportion of this imported 
infection could have been detected on arrival in Australia, even with 
rigorous examination. Corroborative evidence of this is available from an 
early writing on medical inspection of immigrants to Australia (Weihen 
1911) which went further to say that non-assisted immigrants suffering from 
tuberculosis sometimes get into the country, not being obliged to undergo 
medical examination like assisted immigrants.
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A more systematic study of tuberculosis mortality of Australian and 
overseas-born populations was undertaken by Abbott (1952). The periods 
covered correspond to the 1911, 1921, 1933 and 1947 Censuses. Death rates 
in decennial age-groups were found to decline for either sex between 1910- 
1912 and 1946-1948. In 1910-1912 male immigrants showed higher mortality 
than their Australian-born counterparts, but by 1946-1948 the disadvantage 
of the male immigrants was confined to ages 55 years and above. Female 
immigrants showed higher mortality up to 25 years of age in 1910-1912, and 
the differences were not so clear after that age. In 1946-1948 there was no 
significant difference in the mortality of the overseas-born and the native- 
born women. Length of residence in Australia (20 years and more) was 
reportedly effective in reducing the mortality of male immigrants aged 
25-39 years in 1946-1948. This study did not treat immigrants from separate 
countries individually and, except for the demographic factors such as sex 
and age, did not discuss the roles of socio-economic factors on the 
differential mortality of immigrants and native-born Australians. The 
latter group was exclusive of full-blood Aboriginals. Nor has there been a 
discussion of the effects of the First World War of 1914-1918 on 
tuberculosis mortality of the Australian-born population and the immigrants.
The importance of tuberculosis as a cause of death in Australia had 
started declining in the 1880's, and by 1970 it was no longer a major cause 
of death (Young 1976, p.33). Possibly this is the reason why the interest 
in the study of ethnic differential in mortality changed to the more recent 
leading causes of death prevailing in low mortality countries, such as 
cancer, heart diseases and accidents.
Dean (1962) compared the lung-cancer mortality of Australian-born 
males and females with that of immigrants of either sex from Britain and 
other European countries. The reference period was 1950 to 1958, and
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corresponded to the 1954 Census. In general, males and females born 
overseas had higher mortality than the Australian-born. British immigrants, 
particularly men, had higher mortality than other European immigrants, but 
lower mortality than men and women still residing in England and Wales. 
Cigarette smoking was not found to contribute to the differences observed. 
The lack of atmospheric pollution has been suggested as important in 
reducing the cancer risk of immigrants in Australia; that is, persons coming 
from higher pollution levels of England and Wales to cleaner environments of 
Australia reduce their chances of developing cancer of the lungs. This 
study includes some discussions which are based on crude death rates from 
lung cancer among the various population groups considered. As is commonly 
known, crude death rates are not good tools of comparison, because they 
depend on the age-compositions of the populations being compared, which are 
rarely similar. Some of the discussions are based on age-specific death 
rates, but the age-groups employed are so low and broad that, for all 
practical purposes, these more specific death rates may have the same 
limitations as the crude death rates. There is a table showing the 
"expected" number of deaths from lung cancer among immigrants, the 
"expected" being based on Australian-born mortality rates. The method of 
calculating the "expected" deaths is not spelt out clearly, and it is not 
known if the Australian-born rates are really the crude death rates. The 
study mentions the role of air pollution, but does not tend to search 
deeper by considering the duration of residence in Australia.
Lancaster (1962) devoted a section to ethnic mortality in his survey of 
mortality from cancer of the respiratory system and compared the mortality 
of immigrants from Britain and other European countries with that of the 
Australian-born population. His reference period was 1953-1955, almost the 
same as Dean's (1962). Comparisons were based not on death rates, but on 
the distribution of lung cancer deaths by age and duration of stay in
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Australia. He found that only the recently arrived immigrants (duration of 
residence less than 7 years) had a higher lung cancer mortality than the 
Australian-born population. In general, immigrants had only a slight excess 
of mortality from this cause of death.
In a short, but more systematic study, McCall and Stenhouse (1971) 
showed that male and female immigrants from England and Wales, and Scotland 
had higher age-specific lung cancer death rates than the Australian-born 
population during the period 1962-1966. It has also been shown for the 
English and Welsh-born immigrants aged 40-49 years and above that the 
younger the age at immigration, the closer was their mortality to that of 
the Australian-born population for the same age-groups. McCall and 
Stenhouse thus supported Dean’s (1962) conclusion that air pollution is an 
important factor in the genesis of differentials in lung cancer mortality. 
However, neither Dean nor McCall and Stenhouse have considered using the 
actual air pollution levels of Australia and the immigrants’ countries of 
origin. McCall and Stenhouse (1971) also showed that the immigrants 
displayed lower death rates than the populations in their countries of 
origin, and it has been suggested that this was due to selection of 
healthier persons for immigration.
The studies described so far dealt with all immigrants as a group or 
those from the United Kingdom. Immigrants from another European country, 
namely Poland, were the subject of a study of mortality from cancer of 
the stomach, intestinal tract, lungs, and breast during 1962-1966 
(Staszewski et al. 1971). The main findings of the study were that 
stomach cancer mortality of the Polish-born was intermediate between the 
high level found in Poland and a much lower level in Australia; intestinal 
tract and breast cancer mortality of Polish immigrants was also at an 
intermediate level, but was displaced upwards from the low Polish level to
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the much higher Australian level; lung cancer mortality of male Polish 
immigrants did not differ distinctly from the mortality observed in Poland 
or in Australia. Duration of residence in Australia of the immigrants was 
not considered a worthwhile variable because about three-fourths of deaths 
occurred to persons in the 7-18 years’ duration category. The conclusions 
are based on age-specific death rates which in many cases were computed 
from a rather small number of deaths. The authors were aware of this 
limitation but accepted the trends shown by the rates as being true.
A comparison of the overall mortality levels among the Polish 
immigrants to Australia, the total Australian population, and the 
population of Poland has been done on the basis of age-standardized 
death rates. However, the method of standardization was not uniform.
For example, the Australian and Polish death rates have been standardized 
for age by direct standardization, while that of Polish-born immigrants 
has been adjusted by indirect standardization using the sex-age specific 
death rates of Australia.
A more comprehensive study covering a larger number of ethnic groups 
classified by their length of residence in Australia was conducted by 
Stenhouse and McCall (1970) with respect to mortality from all 
cardiovascular diseases and, in particular, from degenerative heart diseases. 
As in the earlier study, mortality experience of the population referred to 
the period 1962-1966. The populations at risk were weighted averages of 
the 1961 and 1966 Census populations. Immigrants from England and Wales 
and Italy showed significantly lower death rates from all cardiovascular 
diseases compared to immigrants from Scotland or to the Australian-born 
population. The latter two did not differ significantly from each other. 
Italian immigrants, particularly males, had lower death rates than those 
from England and Wales. Within this broad group of causes of death, the
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Australian-born suffered more from arteriosclerotic and coronary heart 
disease mortality than the English-Welsh or Italian immigrants. Differences 
in social status and occupation were considered responsible for at least a 
part of the difference in the death rates from coronary heart disease of 
Italian immigrants and the Australian-born population, but the socio­
economic factors did not appear to explain the differences between the 
death rates of the British or the Scottish immigrants and the Australian- 
born population. Italian and British immigrants, who came from lower risk 
countries with respect to heart diseases, tended to approach the higher risk 
level of the Australian-born population as their duration of residence 
increased. This was not true of Scottish immigrants, who came from a 
comparatively high risk level, but did not experience any change in their 
mortality as their duration of residence in Australia increased. That the 
Italian and British immigrants (resident in Australia for less than 7 years) 
had much lower death rates from coronary heart disease than populations in 
their respective countries of origin has been attributed to selective 
immigration of the healthier persons. There is no reason to believe that 
the same selective process would not apply to Scottish immigrants, yet they 
did not consistently show significantly lower death rates in the first few 
years of stay in Australia as did the other immigrants. This point is not 
explained by the authors. Finally the authors agree that environmental 
and cultural factors are of major importance in the aetiology of coronary 
heart disease. The cardiovascular diseases, as a nosological group, include 
a variety of diseases with different aetiologies. Coronary heart disease 
is one among them and is probably linked more to personal life style such 
as diet, smoking, drinking and other behavioural patterns. This study does 
not deal specifically with these factors.
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The influences of culture, attitudes to emigration and availability 
of social support on arrival in Australia on the incidence of suicides among 
immigrants have been discussed by Whitlock (1971). He studied suicide rates 
and methods among immigrants from about a dozen countries to Australia. The 
reference period was 1965-1967. In general, the overseas-born population 
had higher suicide rates than the Australian-born. Immigrants from England 
and Wales, and Ireland showed much higher rates than those prevailing in 
their respective countries of origin, and slightly higher rates than the 
Australian-born population. Immigrants from Italy and Greece experienced 
rates similar to those in their countries of birth, but in general, lower 
than their Australian-born counterparts. English-speaking immigrants and 
the German and Dutch immigrants tended to adopt the methods of suicide of 
the Australian-born. Italian or Yugoslav immigrants did not exhibit this 
tendency and their methods of suicide differed not only from those in 
Australia but from those in their home countries. The differences between 
the suicide rates and methods of the immigrants and the Australian-born 
population appeared to be strongly influenced by the degree of assimilation 
into the Australian community. Absence of a language barrier allowed 
easier assimilation of the English-speaking immigrants. High alcoholism 
among immigrants from the UK and Ireland suggested that an underlying 
personality disorder was also an important factor influencing their higher 
suicide rates. It has been suggested that the southern European immigrants 
did not suffer much disappointment in terms of pre-migratory expectation 
and post-migratory experiences. They also appeared to benefit from greater 
social support from compatriots than was available to other immigrant 
groups. The study has revealed important phenomena and has suggested 
interesting hypotheses, but the conclusions can at best be described as 
tentative, because, as the author himself is aware, the number of deaths
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is not large enough to produce statistically valid results. Tests of 
significance have been used to show the significant differences, but the 
tools used for comparison are not the best ones available. For example, 
suicide rates among various immigrant groups have been compared on the 
basis of crude death rates. There is an attempt at standardization by 
comparing the observed number of suicides in a group with its "expected" 
number of suicides if the rates of the Australian-born population prevailed 
in that group. The standard rates for calculating the "expected" suicides, 
however, are the crude suicide rates. Again, the rates among immigrants 
have been compared with rates in their respective countries of origin 
without any reservation; yet international statistics on suicide are 
generally regarded as not strictly comparable (Ruzicka 1976, p.397). 
Whitlock’s study has attempted to cover a lot of ground by considering a 
large number of immigrant groups, and also different categories of suicide 
methods, but when one deals with small overall numbers of deaths, sub­
classifications could make the results less and less reliable.
Najiman and Congalton (1972) studied the mortality of four immigrant 
groups, namely from New Zealand, United Kingdom and Ireland, Other Europe 
and Asia by age, sex and period of residence in Australia (reference period 
for the study is not known). On the basis of analysis of mortality by cause 
of death, the following main conclusions have been reported. Recent 
immigrants suffered more deaths due to car accidents per number of cars 
owned than immigrants with longer periods of residence in Australia. Age at 
immigration and length of stay in Australia determined the extent of mental 
and social adjustment to the Australian society. Longer duration of 
residence tended to reduce the chances of a young immigrant committing 
suicide, but increased such chances for older immigrants. Immigrants from 
New Zealand appeared to die more from hypertensive disease and cirrhosis of
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the liver than the Australian-born population. In general, recent immigrants 
(duration of residence less than 6 years), apart from being younger than 
immigrants with longer periods of residence, also differ from the latter 
in terms of reasons for migration, stresses and socio-economic conditions.
Suicides have been known to be related to stress factors, but the authors 
suggested that deaths from chronic rheumatic heart disease are also due to 
stress. This is difficult to understand in view of the fact that the 
aetiology of the chronic rheumatic heart disease is streptococcal infection 
(Wingate 1977, pp. 380-381). The conclusions, according to the authors,
are at best "preliminary statements rather than definitive dictums". The 
analysis is based on what the authors describe as a new index called the 
Australian Age Relevant Death Rate. It is defined as "the age which the 
comparable Australian population would have to be in order to have a death 
rate equal to the rate which the migrant group has at a particular time", 
and was calculated by "reading from a graph the age relevant to a 
particular death rate with the same characteristics as the migrant group in 
sex, year of occurrence of death, and definition of the disease".
Without more detail in methodology, it is not possible to judge how 
this index would compare with other available age-adjusted death rates. It 
is also difficult to comprehend how this "relevant" age can be translated 
into a measure of mortality. Further, there is no table showing the values 
of this index and no attempt appears to have been made to test for 
statistical significance of differences between values of this index for 
various immigrant groups.
In what appears to be a continuation of studies by Stenhouse and McCall 
(1970), and McCall and Stenhouse (1971), Burvill, McCall, Stenhouse and Reid (1973] 
examined the relationship between the mortality rates from suicide, motor 
vehicle accidents and other forms of violent death among immigrants to
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Australia during 1962-1966. Age-specific death rates and age-standardized 
death rates for each form of violent death for each sex have been used to 
compare the immigrant groups and the Australian-born population. The age- 
sex specific death rates for each category of violent death were higher 
among the immigrants than in the Australian-born population. There was a 
large difference in the rates between the separate immigrant groups.
Persons born in Hungary, Austria, Czechoslovakia, Germany, Poland and 
Scandinavia had the highest suicide rates; those born in English-speaking 
countries had intermediate rates closer to those of the Australian-born, 
while those born in the Netherlands and southern European countries had 
the lowest rates. For all immigrants, age-sex specific and age-standardized 
(but sex specific) suicide rates increased with the duration of residence 
in Australia. However, there is no statistical test of significance for 
the difference in age-specific rates between different periods of residence. 
Mortality of the immigrants from motor vehicle accidents or other violent 
deaths have not been analysed with respect to duration of residence. Death 
rates from motor vehicle accidents have not been analysed in conjunction 
with ownership of cars due to unavailability of data. The study has an 
interesting section dealing with the correlations between the ranks of 
immigrant groups with respect to age-standardized death rates from each of 
the violent causes of death, for males and for females. It has revealed 
that for males, those immigrant groups which had high suicide rates also had 
high rates for motor vehicle accidents and other forms of violent deaths. 
Similarly, immigrant groups with low suicide rates showed low rates for the 
other two forms of violent death. The authors have put forward two 
hypotheses, the first is that, for males, any one national group has a 
certain propensity towards adopting violent forms of death which is 
characteristic of that particular national group. The second hypothesis is
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that, for males, the propensity towards aggressive behaviour is related to 
differential levels of aggressiveness between different national groups.
This is based on the suggestion of a leading article in the Medical Journal 
of Australia (1968) that a rough estimate of aggressive tendencies of any 
community can be made by totalling up the homicides, suicides and deaths by 
road accidents in proportion to the total population. The leading article 
has suggested that homicide can be equated to aggression turned outwards 
against individuals, suicide to aggression turned inwards against the self, 
and road accidents to aggression directed into the community in general.
The hypothesis may be true in a total population, but may not necessarily 
be so for individual groups (except, perhaps suicide, where the aggressor 
and the victim of the aggression is the same person - the deceased"*-) . To 
elaborate, the statistics would not provide information about the nationality 
of the aggressor in the case of homicide but only the national identity of 
the deceased. Therefore, it is difficult to understand how death rates from 
homicide, and perhaps those from motor vehicle accidents, could reflect the 
aggressive tendencies of any national group.
Price (1975) compared the mortality from all causes of death of the 
overseas and Australian-born populations, for the period 1965-1967. The 
overseas-born had a much lower mortality up to the age of 75 years. The 
males experienced the same kind of peak in mortality at ages 20-24 years 
as the Australian-born, largely because of the road accident deaths. 
Foreign-born women showed a similar peak at ages 20-24 years, but the 
native-born females did not. The lower mortality of the overseas-born 
population has been attributed to selection processes preventing the less
"*" The relationship between aggression and suicide has been discussed by 
Stengel (1973). ’’While it seems to aim solely at destroying the self, 
it is also an act of aggression against others”.
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healthy from immigrating. An analysis based on the mortality of a few 
selected birthplace groups with respect to selected causes of death 
revealed that in general the immigrants appeared to follow the mortality 
patterns of their homeland if they died in the first years of residence in 
Australia; with increased periods of residence they were more influenced by 
the Australian patterns. This study has considered all immigrants as a 
group with respect to all causes of death, and in the passing comments on 
mortality by cause of death the immigrants have been subdivided into four 
broad groups. As pointed out by the author, the study was only a part of 
a discussion on Australian immigration, and only very broad aspects were 
covered.
Powles and Birell (1977) compared the mortality of the Australian-born 
and foreign-born populations of Victoria during 1969-1973. Basing their 
analysis mainly on standardized mortality ratios, they concluded that the 
foreign-born had lower mortality than the Australian-born, particularly in 
the range of working ages, 15-64 years. The advantage of the foreign-born 
is, however, not true of all individual causes of death. Deaths from 
cancer of the stomach, lungs, breast and cervix were more common among the 
foreign-born; so, also, were deaths from "other accidents" among foreign- 
born males. It has been suggested that the lower mortality of the 
immigrants was due to (i) pre-migratory environments conducive to better 
health, (ii) selective migration of healthier individuals, or (iii) both. 
However, the suggestion that these factors had acted individually can be 
criticized on the ground that selection of healthier immigrants would 
automatically ensure the presence of the first factor. Another possibility 
for the lower mortality of the immigrants was suggested, namely their 
genetic advantage, but this was rejected by the findings. Moreover, 
genetic aetiology of diseases is generally not very well known. The best
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documented one, namely of the congenital anomalies, results often in early 
deaths. The evidence of a more general inheritance of longevity is 
uncertain (Cox 1976, p.112). The standardized mortality ratios (SMR's) 
upon which most of the findings are based, are not shown with their 
standard errors, hence it is not possible to locate the significantly 
(statistically) different SMR's.
Summary
The great majority of the studies reviewed in this chapter have dealt 
with a single cause of death for all immigrants combined or, at the most, 
for a few selected immigrant groups. In a few studies, however, 
mortality from more causes of death has been analysed. In the majority of 
studies which have considered separate immigrant groups, a large 
proportion of the Australian population was left out in that it was either 
included in the "other" category or was not mentioned.
The most salient feature emerging out of the literature is the role 
of duration of residence in Australia in reducing the differential between 
the mortality of an immigrant group and that of the Australian-born 
population. The hypothesis that healthier individuals are selected for 
migration is supported by the fact that the most recent immigrants to 
Australia showed a lower mortality than their countries of origin. Again, by 
following the immigrant groups over different periods of residence in 
Australia, it has been shown that their mortality tended to approach that 
of the native-born population. In most instances this tendency has acted 
towards reducing the initial advantage of the immigrants.
The influence of length of exposure to pre- and post- migratory 
environments on the immigrants' mortality has been shown by considering age
at migration.
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References have also been made to other facets of the total environment 
which could have influenced the mortality of an immigrant group. For example, 
the roles of atmospheric pollution (with respect to lung cancer mortality); 
social, psychological and cultural factors (with respect to suicide); and 
socio-economic status (with respect to cardiovascular disease mortality) have 
been discussed in various contexts. Behavioural aspects, such as aggressive 
tendencies, have been linked with the propensity of an ethnic group towards 
violent deaths.
A need is felt to encompass as many immigrant groups and as many causes 
of death as practicable in order to provide a more complete picture of the 
differential mortality by ethnic groups.
In the following, an analysis of ethnic mortality differentials in 
Australia during 1970-1972 is presented. Attempts have been made to 
incorporate explanations provided by as many relevant factors as possible, 
but it is to be recognized that paucity of required data, which no doubt has 
hindered other authors, may influence a comprehensive explanation in the 
present study. Moreover, the comparison is done mainly between an ethnic 
group and the Australian-born population.
8.4 Analysis of ethnic differential in mortality in Australia, 1970-1972
Data and methodology
Mortality statistics
Statistics on deaths in Australia during 1970, 1971 and 1972 have been 
obtained from the Australian Bureau of Statistics, Canberra, in the form of a 
special matrix tape. A programme was written in the Computing Section of 
the Coombs Building of the Australian National University which would set out 
the data from the tapes containing matrix tables in a form so that the SPSS 
{Statistical Package for the Social Sciences (Nie et al. 1975)] could be 
used to generate tables showing the number of deaths by various
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characteristics. The characteristics required for the percent analysis are 
as follows: sex, age, country of birth, duration of residence in Australia
and cause of death (details are shown in Appendix 8.1).
Population at risk
The population at risk was that of the 1971 Census classified by sex, 
age, country of birth and duration of residence in Australia. These have 
been obtained from tables reproduced on microfiche supplied by the 
Australian Bureau of Statistics, Canberra.
Grouping of countries of birth
The 1971 Census provides information on population by 99 birthplaces 
(including "born at sea" and "unspecified" birthplace). The same scheme 
was followed in the mortality statistics. Not all countries of birth 
provide sufficiently large populations and hence sufficiently large numbers 
of deaths during 1970-1972 to warrant separate analyses. Therefore data 
were combined for some birthplaces. The grouping of birthplaces has been 
done by combining the data for contiguous countries or for countries from 
which immigrants are expected to be of similar culture. For example, 
immigrants from Cyprus and Greece, and from New Zealand, USA and Canada, 
have been combined. Immigrants from birthplaces such as Italy, the 
Netherlands or Poland have been taken separately because of their 
relatively large representation in the 1971 Census. The population by 
birthplace groups and the number of deaths for 1970-1972 are shown in 
Appendix 8.2.
Data unspecified
In terms of the population aged 15 years or more, categories "born at 
sea" and "birthplace not specified" account for only about 0.4 per 10,000 
for either sex at the 1971 Census (Table E-6(8), Microfiche Tables of the
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Australian Bureau of Statistics). The data obtained from the special 
tabulations of deaths do not show the unspecified category separately, but 
the Demography Bulletin for 1970 (Australian Bureau of Statistics 1973) 
shows that less than 1.5 percent of the deaths (of all ages) to either 
sex were in the category "born at sea or unspecified".
In the data on the period of residence in Australia, however, the 
"unspecified" category amounts to a relatively large population. In the 
population of overseas-born males and females aged 15 years or more, 5.9 and 
6.6 percent respectively were in this category in 1971. With regard to 
deaths among overseas-born males and females aged 15 years or more, the 
proportions with "unspecified" period of residence were even higher - 11.6 
and 8.5 percent respectively. This means that the mortality of all stated 
periods of residence combined would be underestimated. If such 
underestimation were uniform in separate period of residence groups, then 
there would be no problem of comparison of the mortality of one residence 
group with another. However, it could be more likely that there was 
differential non-reporting of the period of residence in the different 
resident groups, but it is impossible to ascertain which was the case.
One way of disposing of such a problem would be to confine the analysis only 
to all periods of residence combined. However, it is felt that the 
considerable importance of duration of residence established earlier outweighs 
such possible shortcomings in the data; hence it is preferable to do the 
analysis by duration of residence.
Distribution of deaths by cause
There is not a sufficiently large number of deaths for meaningful 
analysis of each of the sixty causes of death (abbreviated list) for which 
data are available. Therefore, only those accounting for the largest 
proportions of total deaths were selected for analysis. Table 8.1 shows
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these selected causes of death with the respective proportion each accounts 
for in the total deaths during 1970-1972.
Table 8.1: Distribution of Deaths by Selected Cause, Australia 1970-1972:
Males and Females Aged 15 Years or more
Cause of Death
Percentage
Male Female
Malignant Neoplasm of Digestive Organs 5.5 6.1
" " " Lungs 5.0 1.1
" " " Breast and Genital Organs 1.8 5.7
Hypertensive Disease 1.2 2.0
Ischaemic, Heart Disease 34.8 28.5
Cerebrovascular Disease 11.3 19.6
Bronchitis, Emphysema, Asthma 5.6 1.6
Motor Vehicle Accidents 4.4 1.8
Other Accidents 2.7 2.0
Suicide 1.9 1.1
Total 74.2 69.5
Source: Special tabulations provided by the Australian Bureau of
Statistics, Canberra.
Methodology
Although data are available in sufficient detail to calculate age- 
specific death rates for each ethnic group of each sex with respect to period 
of residence in Australia and cause of death, the number of deaths in many 
such categories is so small that the calculated rates may not be regarded as 
stable. Therefore, standardized mortality ratios (SMR's) have been used in 
the analysis. The age-specific death rates for each of the selected causes 
of death by sex of the Australian-born population have been used as the 
"standard". These rates have been applied to the age-distribution of the
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population of each ethnic group to obtain the "expected" number of deaths; 
those in turn are compared with the number of deaths "observed" in the same 
ethnic group. The rates of the Australian-born population have been chosen 
as standard" so that the mortality of each ethnic group can be compared 
with that of the Australian-born population directly.
Symbolically, the SMR of an ethnic group A from cause of death i is 
calculated as
SMR(A,i) = --- 5iA,_i)---
’ ' ZP (A).m (i) x 1UUX X
D(A,i) x 100E(A,i)
where D(A,i) = Number of deaths from cause i observed in group A. 
?X (A) = Population aged x in ethnic group A.
mx (i) = Death rate at age x from cause i in the "standard"
population.
and E(A,i) = Number of "expected" deaths in ethnic group A if the age-
specific death rate from cause i of the standard population 
had prevailed.
The standard error of SMR(A,i) is given by
SMR(A,i)
"standard
SE(A,i) / D (A, i) x 100E(A,i)
is considered to be significantly different froi 
population, i.e. 100, if 
I SMR(A,i) - 100 I > 2SE(A,i) at p < .05
the SMR of the
8.5 Findings of the present study
8*5*1 P H l erent:ial mortality from all causes of death 
Male immigrants
Selection of immigrants with better health is demonstrated by the 
significantly smaller standardized mortality ratios (SMR’s) of most of the
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ethnic groups in Australia in 1970-1972 (Table 8.2). As mentioned in the 
section on methodology, the SMR of an ethnic group shows its mortality as 
compared with that of the Australian-born male. Previous studies (for 
example Price 1973; Powles and Birell 1977) have shown the same phenomenon. 
The present analysis also confirms that the immigrants are not only healthier 
than the host population of their new country, but they are also healthier 
than the population of their country of origin. This is apparent from the 
comparison of SMR’s of an ethnic group with the shortest duration of 
residence (0-4 years) and SMR of that group's country of origin (Table 8.2). 
For almsot all the ethnic groups the SMR’s display a discernible trend with 
small values for the most recent arrivals (period of residence less than 5 
years) rising consistently to higher values for the older established 
immigrants (period of residence ten years or more). This points to the 
importance of duration of residence in bringing about a reduction in the 
differential mortality between an immigrant group and the host population.
The present data show this phenomenon in one direction only, that is, 
immigrants with lower initial mortality tending to approach a higher 
mortality level of the host population. A similar movement from the 
opposite direction, that is, an immigrant group with a higher initial 
mortality converging to the lower mortality level of the local population, 
may also be possible. However, the present data do not show this.
Female immigrants
A pattern similar to males emerges for females, in that almost all the 
ethnic groups show significantly smaller SMR’s than the Australian-born for 
total periods of residence, and that the SMR’s of each ethnic group show a 
rising trend with duration of residence. It may be pointed out, however, 
that the immigrants from New Zealand, USA and Canada show a significantly
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higher SMR after 10 and more years in Australia, although they show a lower 
value initially in the 0-4 and 5-9 year duration of residence categories.
It should be mentioned here that ideally the effect of period of 
residence on the course of immigrant mortality can be best studied by 
following the same cohort of immigrants over different lengths of time.
Such a longitudinal approach could also minimize the effects arising out of 
the fact that immigrants leaving a country at different points of time may 
have faced different levels of mortality prior to migration. But the 
problems of conducting such a study are many - for one thing one would be 
left with smaller numbers as the durations of residence progressed (the more 
recent immigrants would not be taken into consideration), comparability of 
classification and certification of cause of death, etc.
From the discussion of results so far, two observations can be made. 
Firstly, it is well nigh established that immigrants are of better health as 
a result of selection. Secondly, the immigrants tend to lose their initial 
advantage with continued exposure to the Australian environment. This last 
point may be a reflection of the newcomers’ assimilation into the Australian 
way of life. Something happens during the process of assimilation which 
could adversely influence the immigrants’ mortality. It would require a 
prospective study, of not only mortality but also morbidity, of the 
immigrants together with longitudinal data on aspects of socio-economic 
status and dietary, smoking and drinking habits in order to be able to 
identify the factors responsible for the deterioration of their mortality 
with duration of residence. This appears to be a rather tall order at the 
moment and one has to make the best use of available material. Even though 
most of the ethnic groups of either sex show lower mortality than their 
Australian-born counterparts for all periods of residence, the important 
question is why they lose their initial advantage. It is attempted in the
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following to answer this question with available, albeit not comprehensive, 
evidence.
Possible effect of changes in socio-economic structure
It is well known that socio-economic class influences mortality 
(Antonovsky 1967). In the present context, it would be interesting to 
see how the socio-economic class of an ethnic group compares with its 
mortality in relation to the Australian-born population. Figures for all 
periods of residence indicate that males of all ethnic groups except New 
Zealand and USA have higher proportions of blue collar workers than the 
Australian-born and such ethnic groups as Malta and Spain; Greece and 
Cyprus; and Italy and Yugoslavia have much higher percentages in blue 
collar occupations than the Australian-born (Table 8.3). By virtue of an 
inverse association of mortality and social class (blue collar occupations 
constitute the lower social class), these ethnic groups should have higher 
SMR’s than the Australian-born, but the contrary picture is evident (Table 
8.2). However, not all members of the lowest social classes need have high 
mortality, and it is possible that the healthiest of them were selected 
for migration. Further, many of the ethnic groups in the lower social 
classes in Australia could actually have belonged to higher social classes 
before migrating, as Cox (1975, p.9) mentions that immigrants, especially 
those without a knowledge of the English language, experience a drop in 
social status after arriving in Australia. In other words, their pre- 
migratory environments could have been conducive to better health and 
longevity.
A comparison of the occupational distributions of each ethnic group 
with that of the Australian-born population (Table 8.4) indicates that the 
older established immigrants (period of residence 10 years or more) are less 
dissimilar to the host population in occupational distribution than the most
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Table 8.4: Index of Dissimilarity* Between the Occupational Distribution
of an Ethnic Group and the Australian-born Population.
Males, 1971 Census Broken Down by Period of Residence in 
Australia.
Index of Dissimilarity
Ethnic Group Period of Residence
0-4 5-9 10+ All
New Zealand, USA, Canada 16.2 24.5 19.8 16.9
United Kingdom, Ireland 19.3 17.0 10.8 9.5
Malta, Spain 42.2 37.6 29.0 33.5
Germany 30.2 28.7 18.8 20.0
Greece, Cyprus 46.4 37.4 25.0 31.7
Italy 44.6 39.8 22.9 28.0
Netherlands 22.9 17.8 15.0 15.3
Poland 33.6 33.6 24.9 25.0
Yugoslavia 50.5 42.5 29.2 40.1
Computed from: Census of the Commonwealth of Australia, 1971,
Table 105, Overseas-Born Employed Population 
Aged 15 Years and Above by Period of Residence 
by Occupation, Males.
* Shryock and Siegel: Methods and Materials of Demography,
Vol.l, pp.232-233.
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recently arrived immigrants (period of residence 0-4 years). In other 
words, an ethnic group tended to approach the socio-economic distribution of 
the Australian-born population and possibly tended to adopt their life-style. 
Also, the fact of being relegated to a lower socio-economic class and 
consequently being exposed to factors adversely affecting their health 
(Cox 1975, p.8) could play a cumulative role which is exhibited in higher 
SMR’s for the longer duration of residence categories.
Use of medical care and health service facilities
While it has been suggested that in Australia there is no discrimination 
in the delivery of health and medical services to immigrants, effective use 
of such services often depends upon a variety of factors (Kerr 1971, p.76). 
Differences in culture of origin and of adoption, language barrier, 
perception of illness, preference for a general practitioner, specialist or 
hospital treatment are some such factors. Initially, at least, the 
immigrant faces a complexity of health-related services and effective 
utilization of such services is an important aspect of adjustment to a new 
country. Despite an initial concession for voluntary insurance, immigrants, 
particularly those from southern Europe, had a high proportion without 
medical insurance (Adams et al. 1971). However, the survey of health 
service utilization in Sydney showed that immigrants from southern Europe 
tended to seek medical attention more often than other ethnic groups in 
that they had a higher rate of multiple consultations (Adams et al. 1971). 
This in itself may act as a prevention against fatal illness. The medical 
problems of the immigrants from the cultural, linguistic and other angles 
have been described by various other authors (Saint 1963; Ellard 1969;
Last 1959). Cox (1975, p.8) has suggested that the immigrants should be 
educated to cope with the "strange new environment" to overcome their 
health problems. However, Powles and Birell (1977, p.xiii) thought that the
238
emphasis in Cox’s argument was misplaced, and it was the "new environment" 
and not the immigrants which needed to be changed. More specifically they 
thought that if the native-born Australians consumed less animal fat, as 
Greek and Italian villagers did, then there would be a good reduction in 
mortality from ischaemic heart diseases. This viewpoint cannot be disputed, 
especially since most of the ethnic groups, even after ten or more years of 
residence in Australia, not only showed lower mortality than the Australian- 
born population but also lower or similar levels to their countries of 
origin (Table 8.2). Thus the ethnic groups appeared to have retained an 
advantage over the native-born population, but to a much lesser extent. In 
this context Cox’s suggestion is of value so that proper education of the 
immigrants on better utilization of health services may alleviate the 
problem of higher mortality levels with increasing length of residence in 
Australia.
8.5.2 Differential mortality by cause of death
As found by Price (1975) and Powles and Birell (1977), an ethnic group 
having lower overall mortality than the Australian-born population does not 
necessarily enjoy this advantage over all causes of death. The position 
with respect to each selected cause of death listed in Table 8.1 is 
discussed in this section.
Ischaemic Heart Disease (IHD)
Almost all the ethnic groups exhibit lower mortality from this disease 
than the Australian-born population. Exceptions are male and female Polish 
immigrants, German male immigrants and females from New Zealand and North 
America. In a study of differential cardiovascular mortality among 
immigrants from Italy, Scotland and England, Wales and the Australian-born 
population, Stenhouse and McCall (1970) showed the Italians had the lowest 
death rates, followed by the English-Welsh and the Australian-born rate.
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Scottish immigrants showed the highest rates, although these rates were not 
significantly different from those of the Australian-born. It was also shown 
that the rates of immigrants tended to approach the Australian rates 
with increasing period of residence. Italian immigrants still show the 
lowest SMR (Table 8.5) and the SMR of immigrants from the United Kingdom 
and Ireland (which include Scottish immigrants) is significantly lower than 
that of Australian-born.
Ischaemic heart conditions are caused by diet (cholesterol producing), 
lack of physical activity, hypertension, stress, cigarette smoking and 
personality type (Type A or Type B) (Mechanic 1978, p.238). As far as 
cigarette smoking is concerned, there is very little information on the 
patterns by ethnic groups. The only known source is a study by Gray and 
Hill (1975) of a representative sample of Australians aged 14 years and 
above. The Australian-born had a lower percentage of smokers (34%) than 
either the British-born (43%) or immigrants born in other countries (39%). 
This evidence does not correspond with the lower SMR values of either the 
UK-Irish-born immigrants or other ethnic groups. However, as Mechanic 
(1978, p.207) states, the aetiology of ischaemic heart disease is rather 
complicated. While there is good evidence that cigarette smoking increases 
the risk of the disease, there are other factors or combinations of them 
which contribute to the risk. Physical activity is an alleviating factor, 
while stress is a contributory factor. The occupational distribution of 
males in each ethnic group shows that immigrants from Italy, Yugoslavia, 
Greece-Cyprus and Malta-Spain for all periods of residence contain high 
proportions in non-sedentary occupations and low proportions in sedentary 
occupations. There is an increase in the latter and a decrease in the 
former with an increase in duration of residence in Australia (Table 8.6). 
This pattern is, in fact, true of all ethnic groups, and possibly suggests
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less physical activity for longer established immigrants. This ties in well 
with an increase in the SMR of these ethnic groups with period of residence 
(Table 8.5). There appears to be one exception here; immigrants from New 
Zealand, USA and Canada exhibit SMR’s which are not concordant with their 
respective occupational structures.
There is a little information on the diet of the ethnic groups. Hill 
(1968) has shown that after arrival in Australia the southern European 
immigrants experience a significant increase in consumption of foodstuff 
rich in protein, fat and alcohol content. This, if true of other ethnic 
groups, could well explain the increase in the SMR’s with increasing 
duration of residence.
In general, the immigrants have to undergo considerable stress in 
settling down to their new environment in Australia (Cox 1975, p.8), and 
this in itself could contribute to an increase in the SMR of each ethnic 
group with increasing length of stay.
Cerebrovascular Disease
Cerebrovascular disease was the second most important cause of death in 
Australia in 1970-1972 for either sex, accounting for a larger proportion 
of deaths among females than among males. Factors associated with this 
cause of death are diet (cholesteral and sodium content), emotion or stress 
and physical exercise (Harrison 1966, pp.699-706). The effect of stress 
can be seen for each ethnic group insofar as the SMR’s show a tendency to 
increase with length of residence (Table 8.7). Although stress may be 
maximum during the initial stages of adaptation, its effects may well be 
manifested at later periods. A point worth noting in the table is that 
immigrants from New Zealand, USA and Canada (both males and females) show 
significantly low SMR’s from this cause for recent arrivals, but
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significantly high SMR's for their older established counterparts. Insofar 
as physical exercise is indicated by the nature of occupation, these 
immigrants show a predominantly non-sedentary activity in the longest 
duration of residence, which other immigrants do not (Table 8.6).
Bronchitis, Emphysema and Asthma
Deaths from this cause are more common among men than among women.
Due to small numbers of deaths among women, differential mortality from 
this cause is discussed with respect to males only. Further, due to the 
same reason, that is, small numbers, it is not possible to enter into a 
discussion by duration of residence. Various studies have found that air 
pollution is strongly correlated with mortality from this cause of death. 
Cigarette smoking also has a positive correlation with mortality from this 
disease, but the effect of air pollution is the more dominant (Lave and 
Seskin 1977, pp.273-280). The present analysis shows that except for the 
immigrants from New Zealand, USA and Canada and from the United Kingdom and 
Ireland, all the ethnic groups have significantly lower SMR's than the 
Australian-born population (Table 8.8). Available information on cigarette 
smoking patterns in Australia (Gray and Hill 1975) indicate higher risks 
for the British immigrants and immigrants from other countries compared 
to the Australian-born, but the SMR's are not in agreement with this. An 
inverse relationship between social class and mortality from bronchitis has 
been found in England and Wales (Harrison 1966, p.904). By the same token, 
ethnic groups with larger proportions in lower social class occupations, 
namely the southern European immigrants (Table 8.6) should have higher SMR's. 
Once again, the opposite is true. The other explanation may lie in the 
possibility that the pre-migratory environment of these ethnic groups was 
conducive to low risk of contracting this disease.
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Malignant Neoplasms
Deaths from cancer of all sites account for approximately 17% of all 
deaths of either sex aged 15 years or more. However, it is more meaningful 
to study cancer mortality with respect to particular site of the disease. 
Depending upon the relative contribution each site has made to the total 
deaths, cancer of the digestive organs, lung, breast and genital organs 
have been chosen for analysis.
Cancer of Digestive Organs
Cancer deaths in this category consist mainly of cancer of the large 
intestines, stomach, pancreas, oesophagus and liver. A good proportion of 
deaths are also contributed by cancer of the gall bladder, which is 
associated with gallstones and hence diet rich in cholesterol may be a 
contributory factor. There is no known aetiology for this disease 
(Harrison 1966, p.993, p.1072). McMichael (1978) mentions that cancers 
of the stomach and colon are strongly related to food and dietary 
characteristics; the upper socio-economic classes generally have higher 
mortality from cancer of the colon, reflecting their easy access to 
"affluent food", but have lower mortality from cancer of the stomach.
The present findings (Table 8.9) show that among males only Greek and 
Cypriot immigrants exhibit a significantly low SMR while the immigrants from 
the United Kingdom, Ireland and other Eastern European countries have 
significantly high SMR's. Among females the immigrants from the British 
Isles again display a significantly high SMR, but other ethnic groups do not 
differ significantly from the Australian-born females. Although for some 
ethnic groups, males as well as females, the SMR’s are greater than 100 
(the Australian-born norm), they do not attain statistical significance 
owing to large standard errors arising out of small numbers. The SMR's for 
the British immigrants on the other hand, though smaller than those of New
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Zealand, USA, and Canada, are based on a sufficiently large number of deaths 
so that a question of chance fluctuation does not arise. The high SMR of 
Polish immigrants (though not statistically significant) is in agreement 
with an earlier study which showed that the age-specific death rates from 
stomach cancer of the Polish migrants were higher than those of the Australian- 
born population (Staszewski 1971).
Cancer of Lungs
There is a clear demonstration of an association between cigarette 
smoking and lung cancer (Lopez 1978, pp.305-309). The role of air pollution 
in the development of lung cancer has also been pointed out (Dean 1962;
McCall and Stenhouse 1971), although its effects are much weaker compared to 
that of cigarette smoking (Lopez pp.309-311). The studies by Dean, and 
McCall and Stenhouse mentioned above, have attributed the higher lung cancer 
mortality rates of the British immigrants mainly to an exposure to higher 
atmospheric pollution, and have discounted the possibility of differential 
cigarette smoking contributing to it. However, the higher proportion of 
cigarette smokers among the British immigrants compared to that in the 
Australian-born males (Gray and Hill 1975) strongly suggests that cigarette 
smoking is an important factor contributing to the higher SMR of the 
immigrants from the United Kingdom and Ireland (Table 8.10). The SMR for 
Polish immigrants is not significantly different from the Australian-born 
males, which is in agreement with the finding of Staszewski (1971). The 
study on cigarette smoking by Gray and Hill (1975) does not provide a detailed 
breakdown by country of birth, but shows that metropolitan residents smoked 
more than non-metropolitan residents, the less educated smoked more than 
the better educated, and that the blue collar occupations had higher 
proportions smoking than the white collar occupations. If these findings 
are tied up with the fact that larger proportions of the Dutch immigrants live
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in metropolitan areas (Price 1971, p.183), and that they have larger 
proportions in blue collar occupations (Table 8.6), then the Dutch immigrants 
may be associated with higher proportions of cigarette smokers compared to 
the Australian-born. This could explain at least partly the significantly 
high SMR of immigrants from the Netherlands (Table 8.10). However, the 
above argument does not appear to explain the significantly low SMR's of 
immigrants from Italy or Greece and Cyprus, because, on the basis of the 
findings of Gray and Hill (1975) and arguing in a manner similar to that for 
Dutch immigrants, these ethnic groups could also be regarded as heavier 
smokers than the Australian-born. A word may be said about pre-migratory 
environment here. Greek males, at least those arriving during the last ten 
years, had a large proportion in farming, etc., occupations prior to 
migrating (Cox 1975, p.38). This would reflect a rural pre-migratory 
environment which could have resulted in their being less predisposed to 
lung cancer. Information on the pre-migratory environment for the Dutch 
immigrants is not available.
Cancer of the lung is a relatively rare phenomenon among females in 
that the number of deaths are not sufficiently large for each ethnic group 
to be treated separately. However, of the few groups for which the SMR's 
could be meaningfully calculated, the immigrants from the United Kingdom, 
Ireland, and Poland showed significantly higher mortality than Australian- 
born females - a pattern similar to males. Immigrants from Greece and 
Cyprus showed a significantly smaller SMR (Table 8.10).
Cancer of Breast and Genital Organs 
Male immigrants
Cancer of the breast is very rare in males, therefore deaths from this 
group reflect those from cancer of the male genital organs - commonly 
prostate and testes. Carcinoma of the prostate is of unknown aetiology, but
251
the condition is associated with senescence and is thought to be due to 
hormonal imbalance (Harrison 1966, p.895). Cancer of the scrotum is 
primarily an occupational disease resulting from contact with petroleum 
and its products (Harrison 1966, p.896). This disease was at one time 
prevalent among chimney sweeps due to concentration of soot on the skin 
(Benjamin 1965, p.35). Cancer of the penis occurs in older males who have 
not been circumcized (Harrison p.896). However, the occupational hazard 
may now be regarded as minimal and deaths from scrotal cancer are very small 
in number. Death from cancer of the prostate is predominant in this cause 
of death category. The SMR’s of immigrants from Greece, Cyprus, Italy and 
Other Eastern European Countries are significantly lower than those of 
Australian-born males (Table 8.11).
Female immigrants
The group of causes of death dealing with cancer of the breast and 
female genital organs include besides cancer of the breast, cancers of the 
cervix, the uterus and of the ovary, fallopian tubes and broad ligaments; 
in other words the organs of the female generative system.
The precise aetiology of breast cancer is not known, but a few 
factors have been found to be associated with its incidence. A small 
hereditary influence has been observed but, more important, it has been 
found to be inversely associated with the number of children nursed 
(Steiner 1954, p.164; Harrison 1966, p.534). However, there is also a 
contrary view which states that lactation and parity per se do not appear to 
cause breast cancer (Gordon 1976, p.379). Some kind of causal relationship 
has been suggested between the incidence of breast cancer and the age at 
the first pregnancy (Medical Journal of Australia 1970 (1), p.571). There 
is also some evidence that diet rich in fat increases the incidence of
breast cancer. Carcinoma of the cervix has some association with the age
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of commencement of sexual intercourse and with multiplicity of sexual 
partners. It tends to decrease with improvements in living standards and 
personal cleanliness, and with a decrease in the number of children. Cancer 
of the uterus tends to be associated with infertility or low parity (1 or 2 
children) (Gordon 1976, p.380).
The association of socio-economic status with cancer of the different 
female generative organs shows that cancer of the breast and uterus are more 
common in the higher status groups, whereas cervical cancer is more common 
in the lower socio-economic groups (Gordon 1976).
Differences in ways of life by marital status have been hypothesized 
to be causally related to certain diseases. It has been found that cervical 
cancer for married infertile women is almost twice that among single women. 
Cancer of the uterus appears about equally frequently in these two groups, 
although married women as a whole would show lower mortality from this disease 
because of lower mortality for fertile women. Married women also have lower 
mortality from breast cancer than single women. Childbearing partly explains 
the advantage of the married women, but married infertile women also have 
been found to have lower mortality from cancer of the breast than single 
women (McMahon et al. 1960, p.136).
Ovarian cancer has no known aetiology, nor is there any evidence of its 
association with other observable factors (Steiner 1954, p.207).
The observed and suggested associates of cancer of the breast and
uterus on the one hand, and those of the cervix on the other, sometimes tend
to act in opposite directions. In all, the whole process is rather
complicated and to quote Gordon (1976, p.380):
The safest mode is for a girl to remain virgin until 
the end of adolescence and then get pregnant to a 
clean circumcised male!
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This perhaps summarizes the state of knowledge about the disease.
In the present data, deaths of females due to cancer of the breast and 
the uterus account for just over two-thirds of deaths from cancer of the 
female reproductive organs (Australian Bureau of Statistics, Causes of 
Death 1970, 1971, 1972). In the light of the epidemiological evidence 
referred to in the preceding pages, mortality of females from cancer of the 
breast and genital organs is expected to be inversely associated with 
proportions married and with fertility.
The Italian, Greek and Cypriot immigrants have higher fertility and 
larger proportions married than the Australian-born women (Day 1971, p.21), 
which may be the reason for these ethnic groups’ significantly smaller 
SMR’s (Table 8.11). They may also be more traditional in that they nurse 
their children longer than their Australian-born counterparts.
Female immigrants from the United Kingdom and Ireland, and Germany have 
lower fertility than the host population (although larger proportions married 
than the Australian-born) (Day 1971, p.21), and these two groups' 
significantly high SMR’s may be associated with the above. The trends in 
the SMR of southern European women with respect to period of residence in 
Australia could well be due to these women adopting early weaning practices, 
although there are no hard facts to establish this.
The SMR for Polish female immigrants is not significantly different 
from the Australian-born females' SMR; a similar result was quoted by 
Staszewski (1971).
Hypertensive Disease
Najman (1972) points out that, of all the factors suggest as being 
related to hypertensive diseases, the degree of stress is the only one with 
a well established relationship to this disease. This is significant in view
255
of the fact that inunigrants to a new country have to undergo some amount of 
stress in adjusting to the new environment.
The present data do not provide a sufficiently large number of deaths to 
allow inferences about each ethnic group and specific duration of residence 
categories. However, most of the available ethnic groups of either sex 
show significantly lower SMR's than the respective Australian-born population 
(Table 8.12). The SMR’s for all periods of residence are mostly smaller 
than those for duration ”10+ years”, suggesting a possible increase in 
mortality with increasing period of residence.
Motor Vehicle Accidents
There is an acute paucity of research into accidents in Australia and 
hence the aetiology remains largely obscure. One possible reason for this 
lack of attempt to understand the causation of accidents is a fatalistic 
attitude towards the phenomena (Wigglesworth 1970). Consequently, little 
can be done except to identify the high risk groups.
The ethnic groups from eastern Europe show significantly high SMR’s, 
while those from southern Europe exhibit low SMR's (Table 8.13). Male 
immigrants from the British Isles also have significantly low mortality 
compared to the Australian-born males. Familiarity with local driving 
conditions would appear to influence the mortality of an ethnic group, and 
in this respect immigrants from English-speaking countries should be at an 
advantage. However, this does not explain the very low SMR's of southern 
European immigrants.
Ideally, mortality from motor vehicle accidents, particularly those 
resulting from collision between two or more vehicles, should be analysed 
after standardizing for proportions of driving licences held in each ethnic 
group. However, there are no data to perform such an analysis.
Ta
bl
e 
8.
12
: 
St
an
da
rd
iz
ed
 M
or
ta
li
ty
 R
at
io
s 
by
 E
th
ni
c 
Gr
ou
p.
Ma
le
s 
an
d 
Fe
ma
le
s,
 A
us
tr
al
ia
 1
97
0-
19
72
 -
 H
yp
er
te
ns
iv
e 
Di
se
as
e.
256
0)
o
g
a)
XJ -X -X •X
•H i—1 vO m CO o vO m CO CO CO CO CO o
CO r-H Ov 00 o r - . m vO o
QJ <1 rH rH
Pd
44
O -X
+ r—H CN CO m O vO CO CO CO CN CO o
G x i O r-H o v CN CN vO o
i—1 O rH rH rH rH r-H
G •H
B G
G QJ
Pm CG
G
£  -H
Cl Ö0
4-J •H * -X •X -X -X ■X
G G o CN f-H C <3 rH vO CO <3 <3 o
G O vO ON n - £ £ vO vO vO o £ £ o
O rH f—H rH rH
CO 44
o
QJ
a
G
QJ
X ) -X •X •X •X
•H 1—1 i—H r-H co CO CN r^- CO CN T—H ON CO o
co rH VO m CN vO n - o
QJ <3 rH rH
C*3
4-1
O -X •X •X
+ r"- vO CO CO rH CO m o CO o
X ) o vO n - vo vO CN o vO r-'- o
G O 1—1 rH »-H rH
i—1 •H
G Cl
£ QJ
PM
G
-H
G 60
4-J •H ■X -X -X -X -X •X -X
G G co av CN <J <3 Ov f—H 00 <3 <3 oG O vo o r-^ £ £ CO m CN r^- £ £ o
O rH rH f—H rH
CO 44
O
CO
G
•H
G
4-1
G
G
O
/—N U
0)
o CO G
cu G G
I—1 •H G
a G CG
. c 4-J O X I
4-J G G G G
G X ) X ) G G G
•H G G G O W r-H
PQ G G •G QJ CO
_• G r-H G 4-1 M
O G CO­ G CO
cg G CO G G A3
G C4 G £ rH
o CG O
Ci C/J r —1 O X ) 44
o £ B G CO G G G
o 00 G G G O
u rv X) G G W £
•H XJ 00 4J CG CO £
c C G G £ XJ G 4-1 4-1 *>
r C G •H O C_> G •H CO G G
4-1 i—1 £ CG G > G O •pH
w G Pn K i—1 G W £ r-H
G X) n G G G XJ 1—4 G
CN G G G U £ G G CO G G G
4-J 4-1 i G r-4 £ G O G G 4-1
£ •H i—1 G G G 4-J i—1 00 rG £ CO
QJ G G G G 4-J G O G 4-1 4-1 G
£ £ £ O O W £ CG o o <3
NA
 =
 N
ot
 a
va
il
ab
le
.
S 
= 
No
t 
ca
lc
ul
at
ed
 b
ec
au
se
 o
f 
sm
al
l 
nu
mb
er
 o
f 
de
at
hs
.
* 
= 
Si
gn
if
ic
an
tl
y 
di
ff
er
en
t 
fr
om
 A
us
tr
al
ia
, 
No
rf
ol
k 
Is
la
nd
-b
or
n 
(i
.e
. 
10
0)
, 
(p 
< 
.0
5)
So
ur
ce
: 
Se
e 
pa
ge
s 
22
6 
an
d 
22
7.
T
a
b
le
 
8
.1
3
: 
S
ta
n
d
a
rd
iz
e
d
 
M
o
rt
a
li
ty
 
R
a
ti
o
s 
b
y
 
E
th
n
ic
 
G
ro
u
p
.
M
al
es
 
an
d
 
F
e
m
a
le
s,
 
A
u
s
tr
a
li
a
 
1
9
7
0
-1
9
7
2
 
- 
M
o
to
r 
V
e
h
ic
le
 
A
c
c
id
e
n
ts
.
257
P
T—I
P
ßP
pc-1
QJ
O
P
QJ
TO
•H
co
QJ
Ptf
«4H
O
rd
o
•H
P
QJ
PH
P
kH "H P 60
P
P
o
cj
•X -X -X
m -cf <j
cti m  -< f z
-x
m <d c  <  <3
Z vo a  a  Z t5 oo
m
o
v
Du
O
o
P
P 60
•H
P
O
4-i
O
•X -X -X 
vO 00 <J
oo m z
•X -X 
<J CTi <J-
a  00 <z <Z <J2 CZ oo
QJ
o
P
I—I
Du
-Pp pp TO•H P p pP0 D p •HV_/ p rH P
a P PuPu P COd r\ W
o <d #\
p CO r> r-H
O to e P COo 00 do * mJ d p•H TJ 00 p Pu coP P P p a x) Pdd P •H o CJ p •Hp rH PH p >w P a rs I—1 P0) X) r p P p TJ i—1N p P p o a p p CO
p P ß p rH nd p ob ■H l—1 p p P p rH 00
qj P P P p P p o dz to a O o W a PH >4
CO
QJ
•H
P
4- 1
Pd
O
O
D
P
QJ
P u
O
P
d
w
p
CD
P
W
5- 1 
0)
.p
4-)
o
CO
QJ
•H
5-1
P
P
d
O
u
P
cd
QJ
P u
o
5-4
d
w
P
CO
QJ
PJ
P
cd
-cP
p
O
2
P
QJ
nd
p
o
tj
p
cd
rH
CO
M
Hd
rH
o
4-1
P
Oz
#\
p
•H
cd
p
4J
co
d
QJ 
i—I 
JD 
P
r H
•H 
p 
> 
p
p
oz
II II II
<
Z  cn -x
u
p
d
o
CO
N
o
t 
c
a
lc
u
la
te
d
 
b
e
c
a
u
se
 
o
f 
sm
a
ll
 
n
u
m
b
er
 
o
f 
d
e
a
th
s.
258
With respect to all other accidents, immigrants from Germany (males) 
and New Zealand, USA, Canada (females) show significantly high SMR's while 
those from Greece, Cyprus (males) and Italy (females) show significantly 
low SMR's (Table 8.14).
No trend can be ascertained with respect to duration of residence in 
Australia for deaths from motor vehicle or other accidents.
Suicide has received some attention with respect to differential 
mortality by ethnic groups, and the findings of a number of studies on the 
psychiatric problems of immigrants are available. Whitlock (1971) has 
sought to explain differential suicide rates among various immigrant groups 
with reference to mental illness, pre-migration mental health and the degree 
of social support and integration enjoyed by the immigrant groups following 
their arrival in Australia. The incidence of schizophrenic states, 
depressive states and other psychoneuroses is very high among eastern 
European immigrants (Cox 1975, p.59). It is pertinent to note in this 
context that all the ethnic groups of either sex from eastern Europe display 
high SMR's from suicide (Table 8.15). Immigrants from English-speaking 
countries do not have significantly different SMR's from that of the host 
population and it has been mentioned (Whitlock 1971) that the admission 
rates into psychiatric hospitals do not differ between the English-speaking 
immigrants and the Australian-born population. The southern European 
immigrants show significantly low SMR's (Table 8.15) and this has been 
attributed in the past by Whitlock (1971) to low incidence of alcoholism 
and personality disorders, and to greater family and social support from 
compatriots in Australia. The high SMR for the German immigrants is worth 
noting, although their psychiatric admission rates were not much larger than 
those of the Australian-born population (Kraus 1969).
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In an interesting paper on the relationship between accidental deaths 
and suicide, Burvill et al.(1973) showed that male immigrant groups with high 
rates of suicide also had high death rates from motor vehicle and other 
accidents. A similar analysis based on correlations of rank order of ethnic 
groups with respect to their SMR's showed the results given in Table 8.16.
The correlations lend support to Burvill's (1973) hypothesis that, for males 
at least, any one ethnic group has a certain propensity towards adopting 
violent forms of death. It is also shown that males and females of any one 
ethnic group display similar risk of dying from motor vehicle accidents, 
although this correlation is not as strong as the other ones (Table 8.16).
8.6 Summary, Discussion and Conclusion
Two main features have emerged from the analysis in this chapter.
(i) Immigrants of each ethnic group were healthier than the 
general population in their respective countries of origin. This 
must have been due to medical screening, whereby the less healthy 
were not selected for migration, over and above the fact that a 
potential migrant has to be in possession of good physical health to 
face a new life in a changed environment.
(ii) Immigrants of each ethnic group have also shown lower 
mortality than their Australian-born counterparts, not only in the 
earliest periods of residence in Australia, but in most cases also 
in the longest duration of residence categories. But, the initial 
advantage of an immigrant group over its host population has tended 
to become diluted as the duration of residence increased. In 
general, the reduction in the mortality advantage with increasing 
period of residence has been clearly discernible for male immigrants, 
which is also true in most cases for female immigrants.
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Table 8.16: Correlation of Rank Order of Ethnic Groups with
Respect to Accidental Causes of Death and Suicide
Correlation of Rank-Order of Ethnic Groups
Causes of Death
Period of Residence
10+ All
r p r P
Males
Motor Vehicle Accidents and 
All Other Accidents .75 <.01 .80 <.01
Motor Vehicle Accidents and 
Suicide .92 <.01 .87 <.01
All Other Accidents and 
Suicide .90 <.01 .83 <.01
Males and Females
Motor Vehicle Accidents* .64 <.05
r = Correlation coefficient,
p = Level of significance.
* = Other violent causes of death could not be correlated because 
of small number of ethnic groups with valid SMR's.
Source: See pages 226 and 227.
263
In this respect these two observations confirm similar findings of some 
earlier studies (for example, Price 1975; Stenhouse and McCall 1970).
The advantage of an ethnic group over the host population with respect 
to mortality from all causes of death is, however, not true of individual 
causes of death. For example, male immigrants from the United Kingdom and 
Ireland have significantly lower mortality than Australian-born males from 
ischaemic heart disease, cerebrovascular disease, hypertensive disease and 
motor vehicle accidents, but significantly higher mortality from cancer of 
the lungs, and digestive organs. Female immigrants from this ethnic group 
have significantly lower mortality than their Australian—born counterparts 
from the cerebrovascular diseases and hypertension, but significantly higher 
mortality from cancer of the three selected sites (lungs, digestive organs, 
and breast and genital organs).
It has been attempted to explain the differential mortality between an 
ethnic group and the Australian-born population with data on use of medical 
and health care facilities, socio-economic status, dietary and tobacco 
smoking patterns. Unfortunately, information on these ancillary 
characteristics is not comprehensive to permit a complete explanation.
The analysis has also been directed towards explaining the deterioration 
of the mortality of an ethnic group with increased exposure to the Australian 
environment. In this respect, the socio-economic status of an ethnic group, 
as indicated by its occupational distribution, has emerged as a pertinent 
explanatory characteristic. It has been found that, with increasing length 
of residence in Australia, the males of each ethnic group have tended to 
resemble their Australian-born counterparts with respect to occupational 
distribution. This pattern is strikingly similar to that of the increase in 
their standardized mortality ratios with duration of residence.
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In relating these two phenomena, two aspects need to be considered. 
Firstly, it is postulated that the work and living environments of the newly- 
arrived immigrants produce detrimental effects on their health and they begin 
to lose the initial advantage which they had on arrival. It has been observed 
(Cox 1975, pp.9-11) that the new immigrants may have to accept occupations with 
low earnings and poor working conditions, with the added threats of 
unemployment putting a great pressure on their wellbeing. The same author 
mentions that the assisted immigrants (who, in general, are from the United 
Kingdom and Northern European countries, and culturally better equipped to 
adapt to the new environment) are financially better off than the unassisted 
immigrants, who have to pay their full passage to Australia, often having to 
borrow it before emigrating. While the former are provided with government 
housing, the latter have to find it on their own. However, the average family 
belonging to both these types of immigrants does not have previous savings and 
finds it very hard to accumulate enough money to purchase a house. This 
problem could be all the more acute for the unassisted immigrants who would 
have to repay the debts incurred in paying for the passage out to Australia.
As a result they have to live in cheaper and poorer housing conditions. As 
Cox (1975, p.8) observed, newly-arrived migrants commonly move initially into 
the lower socio-economic classes and occupy the older and more unhealthy 
residential areas.
Secondly, it is postulated that the tendency of an immigrant group to 
resemble the occupational distribution of the Australian-born population with 
time, reflects a similar tendency for the immigrant group to adopt Australian 
ways of life, and therefore the local mortality pattern. In this connection 
it may also be worth mentioning that with increasing duration of residence the 
distribution of deaths by cause among the total overseas born males aged 15 
years and more, has become more and more similar to the corresponding 
distribution among Australian-born males (Table 8.17).
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Table 8.17: Index of dissimilarity* of distribution of deaths by
cause between all overseas-born and Australian-born 
males(a) by period of residence, Australian 1970-72.
Period of residence 
in Australia
Index of 
dissimilarity
Under 5 years 24.8
5-9 years 16.1
10 years or more 4.3
* Shryock and Siegel (1971), p.232-233.
(a) Males aged 15 years and over.
Source: Computed from data provided by the Australian Bureau
of Statistics.
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McKinley (1974) has hypothesized that when migration is a matter of free 
choice, as opposed to compulsion such as in refugee movements, it is more 
likely that there will be some alteration in the health service utilization 
behaviour among the migrants in their new country, rather than in their 
health status. It would not be incorrect to say that since the late 1950's 
until about 1971, migration to Australia has been voluntary.^ In this 
context, it is not possible to verify whether the immigrants have experienced 
any change in their extent of health service use, because of unavailability 
of data primarily in the pre-migration stage.
Because of unfamiliarity with Australian systems of medical and health 
care facilities, and in many cases language problems, immigrants may face 
difficulty in adequately utilizing the available services. There is also 
evidence to suggest that cultural background influences the presentation of 
symptoms (Last 1959). Therefore, even though an immigrant arrives in 
Australia with better health than his common Australian-born counterpart, he 
needs special attention so far as the utilization of health services is 
concerned. This fact has been long acknowledged but there are not many 
studies documenting the various kinds of needs of the immigrants in this 
area (Martin 1978, p.147). However, the immigrants, by virtue of their 
being a select group so far as health is concerned, have at least the initial 
advantage in this respect over the Australian-born population. The 
disadvantaged groups of the latter also need far greater attention than 
they apparently receive.
Excess mortality: An alternative measure of differential mortality
The analysis in this chapter is based on standardized mortality ratios 
which showed the mortality of each ethnic group in relation to that of the
1 The post-World War II refugees from Eastern Europe had all arrived before 
the end of the 1950's (Price 1975a,p.307).
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Australian-born population. It may be of interest to know the number of 
deaths which some of these differential mortality patterns have caused in 
excess. To achieve this, indexes of excess mortality (Kitagawa and Hauser 
1973, p.167) have been calculated as follows:
(1) What would be the excess mortality in the Australian-born, 
the overseas-born (all periods of residence) and the total 
population of the country if each had been subjected to the age- 
specific death rates of the ethnic group which has been exposed to 
the Australian environment for a long period and yet exhibits a 
low mortality level. This low mortality group in this instance is 
the immigrant population from Greece and Cyprus resident in 
Australia for ten or more years.
(2) It has been found that the immigrant populations suffer a 
deterioration in their mortality level with continued exposure to 
the host environment. It would be interesting to estimate the 
excess mortality in them if these groups had not experienced an 
increase in the age-specific death rates. In other words, the 
expected deaths would be calculated by subjecting these populations 
(all periods of resident) to the mortality schedule of the most 
recent immigrants (period of residence 0-4 years). It is not 
possible to do such calculations for each ethnic group separately, 
because of insufficiently small numbers of deaths.
The calculations are very similar to those for standardized mortality 
ratios, except that in the case of excess mortality, the difference between 
actual and expected deaths is expressed as a percentage of the actual deaths. 
These are shown in Table 8.18.
Under the first assumption, that is the mortality schedule of immigrants 
from Greece and Cyprus resident in Australia for ten years or more the
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Australian-born males and females show the largest percentage of deaths which 
are in "excess”. It is interesting to see that the percentage of lives lost 
in excess would be the greatest in the age group 30-64 years, the prime 
working ages. The older persons (aged 65 years or more) do not differ much 
from one population group to another in terms of the excess mortality.
Under the second set of age-specific death rates, that is those of all 
overseas-born males and females resident in Australia for five years or less, 
the immigrants show more than thirty percent of the lives lost under the 
actual mortality schedule. The excess mortality for all immigrants, 
however, is greater among persons aged 65 years or more than among those in 
the 15-64 year age group.
Analysis of "excess" mortality has been done for all causes of death.
A breakdown by cause of death, though useful, has not been attempted in 
view of limited data.
Conclusion
The Australian-born males and females have been used as the "standard" 
to which the immigrant populations have been compared with respect to 
mortality. Although this "standard" population stood at higher risk than 
almost all the immigrant groups in terms of mortality from all causes of 
death, some immigrant groups were at higher risk than the standard for 
certain causes of death. Of special mention are the immigrants born in the 
United Kingdom and Ireland (either sex) with respect to cancer mortality, 
and males born in Poland, Yugoslavia, and other Eastern European countries 
with respect to mortality from violent causes.
The need to continue studies in migrant mortality and programmes directed 
to educating the immigrants on medical care and health service utilization 
should not lose importance, but at the same time it is also necessary to
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educate the host population in such matters. The desirability to do so can 
only be apparent from high percentage of excess mortality among the Australian- 
born males and females at ages 30-64 years (Table 8.18).
For a better understanding of the differential mortality between an 
immigrant group and the Australian-born population, more detailed information 
is needed. For example, information should be available on socio-economic 
status, and if possible, dietary, smoking and drinking habits of immigrants 
not only in their country of adoption, but also in their countries of origin 
prior to emigration. It is, however, recognized that it is not feasible to 
have such detailed information from the routinely collected statistics, 
but special sample surveys could provide the data needed.
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CHAPTER 9
SUMMARY AND CONCLUSION
The overall mortality in the developed countries of the world is now at 
the lowest level ever recorded. It is believed that any significant gain 
in longevity in these countries can now be achieved only through a better 
understanding and control of the fundamental processes of ageing (Keyfitz 
1977; Pollard 1979).
Despite the low overall mortality, different sections of the 
populations in these countries still exhibit considerable differences. As 
examples, reference may be made to the findings of the studies conducted in 
England and Wales and the United States (General Register Office 1971; 
Kitagawa and Hauser 1973). There is some evidence which suggests that 
socio-economic differentials in mortality may have even increased recently 
(Vallin 1979).
This raises two points. Firstly, a reduction in the existing 
differentials in mortality in a population could lead to a further decline 
in the overall mortality of that population. To achieve this, it may 
not be necessary to wait for the breakthrough in the knowledge about 
ageing processes mentioned above. Secondly, differential mortality among 
various sections of the population may be taken to indicate differences 
in their life-styles, or their access to and utilization of medical care 
facilities and health services.
Before taking any action to ameliorate the situation, the high 
mortality risk groups have to be identified. Studies aimed at identifying 
such groups are regularly conducted in many countries of Europe and in the 
United States. However, studies on differential mortality by occupation 
are not very common, possibly because of difficulties in interpreting the
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results and limitations in the data (See Chapter 2). In Australia no 
comprehensive study of socio-economic differentials in mortality has been 
undertaken. In this thesis, occupational differentials in mortality have 
been examined in order to study socio-economic differentials in mortality, 
because occupation is the only item recorded on the death certificate in 
Australia, which could indicate the socio-economic status of the deceased.
The main objective of the thesis was to examine differentials in 
mortality among various sections of the population in Australia. In 
accordance with availability of data the thesis has dealt with two 
important age-segments, infancy and the adult working ages (15-64 years).
The period of reference is mainly 1970-1972, but data on occupational 
mortality available for earlier periods have also been included in the 
study. For the adult population, mortality differentials by occupation 
and ethnicity (as indicated by country of birth) have been examined. 
Differentials in infant mortality among the statistical divisions of 
Australia have been analysed in conjunction with variations in socio­
economic, demographic and climatic characteristics.
Occupational differentials in mortality in Australia generally 
corroborate the results obtained in England and Wales and the United States.
Among males aged 15-64 years, different occupational groups displayed 
significant differences in mortality in 1910-1912 and 1920-1922. It has 
been suggested that these differentials reflected inequalities among 
different socio-economic classes of the population. In the absence of 
information on various aspects of life-style or utilization of medical 
care and health service facilities, a comprehensive explanation could not 
be attempted. However, suggested associations between the mortality of an 
occupational group and its ethnicity, metropolitan or non-metropolitan
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residence, participation in World War I, and its economic conditions (as 
indicated by unemployment) were shown.
Differentials by occupational groups among working age males were 
found to persist in the more recent periods from 1961 to 1970-1972. It was 
not possible to compare the occupational differentials of the earlier 
periods (1910-1912 and 1920-1922) with those of 1961, 1965-1967 and 
1970-1972, because of the different systems of occupational classification 
followed. However, the analysis of data for 1961, 1965-1967 and 1970-1972 
also indicated socio-economic differences in mortality. Statistics by 
causes of death available for a meaningful analysis of the occupational 
data for 1961 to 1970-1972 also reflected specific occupational hazards, 
such as higher mortality from accidents among Miners and Quarrymen, Farmers 
and Fishermen and Craftsmen, Production Process Workers and Labourers.
The occupational groups of 1961, 1965-1967 and 1970-1972 were combined to 
form four social classes, the analysis of which revealed that at all three 
periods, the three higher classes did not exhibit any marked differentials 
in their mortality, while the lowest (fourth) class had significantly higher 
mortality. This is in agreement with Antonovsky’s (1967) observation that 
even at the low overall levels of mortality when the higher social classes 
did not exhibit any discernible differentials, the lowest social class 
always manifested the highest mortality.
For the periods 1965-1967 and 1970-1972, the mortality of an 
occupational group appeared to be associated with income and expenditure 
on medical and health care. Mortality from lung cancer and ischaemic heart 
diseases appeared to confirm their associations with cigarette smoking.
With respect to ethnicity (as indicated by country of birth), it was 
revealed by the 1970-1972 data that the Australian-born adult population 
had significantly higher mortality than any of the immigrant groups. All
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the ethnic groups displayed significantly lower mortality in the earliest 
periods of residence (0-4 years), than did the Australian-born population. 
This was expected in view of the fact that the prospective immigrants are 
required to pass medical screening before immigrating to Australia, which 
ensured that they were a select group with respect to health. However, 
with increasing length of residence in the country, the immigrant groups 
tended to lose their initial advantage and to approach the mortality level 
of the host population. It has been argued that this phenomenon was a 
result of the immigrant groups' adoption of a life-style similar to that of 
the Australian-born population, as indicated by the similarity of their 
occupational distribution to that of the host population with increasing 
duration of residence.
Upon arrival in Australia, most of the immigrants moved into poor 
accommodation and the lower class occupations (Cox 1975, p.8), and it is 
likely that many suffered heavy stresses and strains in adapting to a new 
environment. These factors could have had adverse effects on their health, 
which would be manifested in increased mortality at longer durations of 
residence.
Although infant mortality was relatively low in Australia in 1970- 
1972, there were marked variations in the infant mortality rates of 
statistical divisions. These variations were significantly associated 
with socio-economic, demographic and climatic characteristics of the 
statistical divisions. In this context, the proportion of Aboriginal 
population in each statistical division appeared to exert a strong influence 
on the variation in infant mortality rates. Other variables which had 
strong influences on these variations (in infant mortality rates) were the 
proportion of ex—nuptial births and the index of heat discomfort (average 
number of days in a year uncomfortable to humans due to heat). Admittedly,
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these two variables were also associated with the proportion of Aboriginal 
population. However, the fact that Aborigines were not the only source of 
variation in infant mortality was demonstrated by considerable differentials 
in infant loss among the statistical divisions of Australia in 1960-1962, 
when the full blood Aborigines were not included in the vital statistics 
of the country.
The significance of the findings can be appreciated by the smaller 
number of deaths which could have occurred in Australia if all sections of 
the population were to have the age-specific death rates of the lowest 
mortality group. As a hypothetical example, it has been shown that if 
the total male population of the country had the age-specific death rates 
of immigrants from Greece and Cyprus, who were resident in Australia for 
ten years or more, there would have been 22 percent fewer deaths in the 
total male population aged 30 years or more in the 1970-1972 period 
(Table 8.18).
The variations in mortality among the occupational groups have been 
found to result in significant differences in the length of life expected 
to be lived between 15 and 64 years of age by an average male (Tables 
4.17, 4.18). This analysis of differential longevity could not be carried 
out to include the entire life-span because appropriate data were not 
available for ages below 15 years, and those for ages above 65 years 
were not considered reliable. However, the statistical significance of 
the differences among years of life expected to be lived between 15 and 65 
years of age in various occupational groups suggests that, if life-tables 
could be constructed for the entire life-span, significant variations in 
longevity by social class would be found.
This study has identified the high risk groups with respect to 
mortality in Australia. It has also raised questions which could not be
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answered due to paucity of information. For example, what proportion of 
the high mortality of the lower socio-economic class is due to 
(i) availability of, and access to, medical and health care facilities 
and differences in living and working environments, and (ii) individual 
behavioural patterns (life-style). These two aspects are respectively 
similar to the "macro socio-economic health determinants" and "individual 
health determinants" (Powles 1977). For example, there are differences 
in the working environments of different occupational groups which show 
higher mortality from accidents in certain occupations. Differences in 
living environments and standards of housing, income, diet and other 
aspects of life-style could also be occupationally determined. Even if 
steps were taken to minimize these differences, there would remain the 
question of individual motivation to adopt a healthy life-style and to 
seek medical treatment at the appropriate time.
This study strongly suggests the need for future research which could 
identify the awareness among the vulnerable groups of health hazards 
associated with certain life-styles, such as improper diet, cigarette 
smoking, alcohol consumption and lack of physical exercise. It is also 
necessary to determine the behavioural motivation and circumstances of the 
vulnerable groups, which are likely to lead to under utilization of health 
services.
However, even with available data, alternative ways of using 
information can lead to a better understanding of the processes underlying 
differentials in mortality. For example, with due regard to the maintenance 
of the confidential nature of the records, a physical matching of death 
certificates with corresponding census schedules could considerably 
reduce the chances of discrepant reporting of occupations, and throw more 
light on specific occupational hazards. Also, the inclusion of education
277
as an added item on the death certificate, can perhaps provide a better 
indicator of socio-economic differentials in mortality, as was suggested by 
Kitagawa and Hauser (1973, p.179).
Similarly, a matching of infant death and birth certificates can 
provide information for a better examination of the effects of various 
socio-economic factors affecting infant mortality.
However one proceeds, the next stage in the analysis of mortality 
differences by socio-economic conditions should be directed at assessing 
the relative importance of expenditure on, or access to, health care 
as against working conditions and life-style.
APPENDICES
and
BIBLIOGRAPHY
279
Appendix 3.1
Details of each major occupational group used in classifying
populations and deaths at various periods in Australia
1910-12 and 1920-22
Class I. - Professional
General Government
Local Government
Defence
Law and Order
Religion
Charity
Health
Literature
Science
Civil Engineering, Architecture 
and Surveying 
Education 
Fine Arts 
Music 
Amusements
Class II. - Domestic
Hotelkeepers and Assistants 
Others Engaged Providing Board 
and Lodging 
House Servants 
Coachmen and Grooms 
Hairdressers 
Laundrymen
Others Engaged in Domestic 
Service
Class III. - Commercial
Banking and Finance 
Insurance and Valuation 
Land and Household Property 
Books, Publications and 
Advertising 
Musical Instruments 
Designs - Medals, Type 
Watches, Clocks, Jewellery 
Machines, Tools and Implements 
Carriages and Vehicles 
Building Materials 
Furniture
Chemicals and By-products 
Paper and Stationery 
Textile Fabrics 
Dress
Fibrous Materials
Animal Food 
Vegetable Food 
Groceries and Stimulants 
Living Animals 
Leather, Raw Material 
Wool and Tallow 
Hay, Corn, etc.
Other Vegetable Matter
Wood and Coal
Stone, Clay, Glass
Gold, Silver, and Precious Stones
Ironmongery
Merchants
Shop-keepers and Assistants 
Dealers and Hawkers 
Agents and Brokers 
Clerks, Book-keepers, etc.
Commercial Travellers, Salesmen 
Other Mercantile Persons 
Speculators on Chance Events 
Storage
Class IV. - Transport and Communications
Railway Traffic
Tramway
Road
Sea and River Traffic 
Postal Service
Telegraph and Telphone Service 
Messengers
Class V. - Industrial
Books and Publications
Musical Instruments
Prints, Pictures, and Art Materials
Ornaments and Small Wares
Designs, Medals, Type
Watches and Clocks
Surgical Instruments
Arms and Ammunition
Engines, Machines, Tools
Carriages and Vehicles
Harness, Saddlery, and Leatherware
Ships, Boats, and Equipment
Furniture
Building Material
Chemicals and By-products
(contd.)
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Class V. (contd.)
Textile Fabrics 
Dress
Fibrous Material 
Animal Food 
Vegetable Food 
Groceries and Stimulatns 
Animal Matter
Workers in Wood (not elsewhere 
classed)
Fodder
Paper
Stone, Clay, Glass 
Jewellery and Precious Stones 
Metals, other 
Fuel, Light, etc.
Buildings
Roads, Railways, and Earthworks 
Disposal of the Dead 
Disposal of Refuse 
Other Industrial Workers
Class VI. - Agricultural, Pastoral, and 
Mining Pursuits, etc.
Agricultural
Pastoral
Dairy Farming, etc.
Bees, Fisheries, and Wild Animals
Forestry
Water Conservation and Supply
Mines and Quarries
Class VII. - Indefinite
Independent Means, having no 
Specific Occupation
Occupation Unspecified
Class VIII. - Dependents
Dependent Relatives (including persons 
under 20 years of age with no 
specified occupation)
Supported by Voluntary and State 
Contributions
1932-34
Group A. - Primary
Class I. - Fishing and Trapping
Fishing 
Wild Animals
Class II. - Pastoral and 
Agricultural
Pastoral 
Dairy Farmers 
Poultry, Pigs, and Bees 
Farmers
Fruitgrowers, Orchardists 
Market Gardeners, Gardeners, 
Nurserymen 
Forestry
Class III. - Mining and Quarrying
Mining and Quarrying 
Treatment of non-metalliferous 
Mine and Quarry Products
Group B. - Manufacturing
Class IV. - Bricks, Pottery 
and Glass
Class V. - Chemicals, Explosives, 
Paints, Oils
Class VI. - Metal Workers
Class VII. - Textiles
Class VIII. - Skins, Leather, etc., 
Leather Goods
Class IX. - Clothing (not Knitted)
Class X. - Food, Drink, Tobacco
Class XI. - Wood and Furniture
Class XII. - Paper and Stationery, 
Printing
Paper
Paper Goods, Stationery
Printing, Bookbinding and Photography
Class XIII. - Building
Class XIV. - Other Industries
Class XV. - Gas, Water, Electricity
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Group C. - Transport and Communication
Class XVI. - Transport and 
Communication
Railways 
Tramways 
Roads (Motor)
Roads (Other)
Roads (Undefined)
Seas and Rivers
Wharves, Docks, Lighthouses
Air,
Storage
Postal
Telegraph and Telephone 
Wireless
Messengers and Porters
Group D. - Commerce and Finance
Class XVII. - Commerce
Living Animals 
Grain and Forage 
Wood and Coal 
Confectionery 
Groceries (n.e.i.)
Animal Food 
Vegetable Food 
Wine, Spirits, and Tobacco 
Drugs, Chemicals, Paints, Oils 
(ex Motor Oils)
Metals, Tools, etc.
Motor Vehicles
Other Carriages and Vehicles 
Motor Spirits and Lubricants 
Precious Metals, Jewellery,
Watches and Clocks 
Textiles 
Clothing 
Wool
Animal Matter (n.e.i.)
Timber and Furniture 
Paper, Stationery, Books 
Other Materials 
Merchants, Agents, Brokers,
Dealers, Hawkers 
Storekeepers and Assistants 
Commercial Travellers, Salesmen, 
Canvassers 
Others, Commercial
Class XVIII. - Finance and Insurance
Land and Household Property
Banking
Insurance
Other - Financial
Group E. - Professional
Class XIX. - Public Administration 
and Defence
Defence
General Government 
Local Government 
Police
Class XX. - Professional
Religion
Law
Health
Education (including Music) 
Architecture and Professional 
Engineering 
Science
Accountancy and Actuarial Practice 
Literature and Musical Composition 
Fine Arts 
Others
Class XXI. - Entertainment and Sport
Entertainments
Sports
Group F. - Personal Service
Class XXII. - Personal Service 
Domestic Servants
Board and Lodging, Restaurants, etc.
Hotelkeepers and Assistants
Laundrymen, Baths
Hairdressers
Undertakers
Others
Group G. - Indefinite
Class XXIII. - Clerks, Drafts,men, etc.
Secretaries, Heads of Commercial 
Depts.
Clerks, Book-keepers 
Draftsmen
Class XXIV. - Engine Drivers and 
Attendants
Class XXV. - Others, Undefined
Employers and Managers 
Foremen and Contractors 
Storemen and Packers 
Labourers 
Others
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Class XXVI. - Retired, Independent or 
not gainfully occupied
Independent 
Dependent Relatives 
Dependent on State 
Pensioners
Undefined (no gainful occupation 
stated)
1947
Group 4. (contd.)
Fire Brigade Men 
Ambulance Men 
Police, Prison Officers 
Other Service Workers 
Members of Armed Forces
Group 5. - Craftsmen
Group 0. - Rural, Fishing and 
Hunting
Farm Workers 
Farm Contractors 
Shearers 
Drovers
Timber Workers 
Fishermen 
Trappers, Hunters
Group 1. - Professional and Semi- 
Professional
Teachers
Medical and Health Occupations 
Religious and Social Welfare 
Occupations 
Legal Occupations 
Metallurgists 
Constructional Occupations 
Literary and Artistic 
Occupations
Musicians, Actors, Dancers 
Politicians
Other Professional Workers
Group 2. - Administrative
Proprietors, Directors 
Managers
Ships' Officers, Aircraft Officers
Group 3. - Commercial and Clerical
Clerical and Semi-Clerical 
Occupations 
Selling and Broking
Group 4. — Domestic and Protective 
Service
Domestic Service Workers 
Hairdressers 
Undertakers 
Sporting Occupations
Foremen, Supervisors 
Building and Constructional Craftsmen 
Mechanics, Fitters, Turners 
Technicians, n.e.i.
Printing Craftsmen 
Engineers, Drivers 
Metal Craftsmen 
Miscellansous Craftsmen 
Designers, Repairers 
Other Craftsmen
Tradesmen's Assistants 
Firemen, Greasers 
Drivers, Conductors, Guards 
Storemen, Packers, Wrappers 
Dressmakers, Milliners
Miscellaneous and Ill-defined Operatives
Group 8. - Indefinite or Not Stated
Children not Attending School 
Full-time Students or Scholars 
Pensioners and Others not Engaged in 
Industry
Group 6. - Operatives
Group 9. - Persons Not Gainfully Occupied
Group 7. - Labourers
Wharf Labourers 
Labourers (so described) 
Labourers, n.e.i.
Other Labouring Occupations
(contd.)
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1961, 1965-67, 1970-72*
Group 0. - Professional, Technical 
and Related Workers
Architects, Draftsmen and Surveyors 
Professional Engineers 
Scientists
Medical Practitioners 
Dentists
Other Professional Medical Workers 
and Medical Technicians 
Nurses
Technicians and Technical Assistants 
Teachers
Clergy and Related Members of 
Religious Orders 
Professional Law
Artists, Entertainers, Writers and 
Related Workers
Other Professional, Technical and 
Related Workers
Group 1. - Administrative,
Executive and 
Managerial Workers
Administrators and Executive 
Officials
Employers, Workers on Own Account 
Directors and Managers
Group 2. - Clerical Workers
Book-keepers and Cashiers 
Stenographers and Typists 
Other Clerical Workers
Group 3. - Sales Workers
Insurance, Real Estate Salesmen 
Auctioneers and Valuers 
Commercial Travellers and 
Manufacturers’ Agents 
Proprietors and Shopkeepers 
Shop Assistants and Related 
Workers
Group 4. - Farmers, Fishermen,
Hunters, Timber Getters 
and Related Workers
FArmers and Farm Managers 
Timber Getters and Other Forestry 
Workers
Fishermen and Related Workers 
Farm Workers, Hunters and Trappers
Group 5. - Miners, Quarrymen and Related 
Workers
Miners and Quarrymen
Well Drillers and Related Workers
Mineral Treaters
Group 6. - Workers in Transport and 
Communication
Ships Officers, Aircraft Officers 
Deck and Engine Room Hands, Ship and 
Barge Crews and Boatmen 
Bus, Tram and Road Transport Workers 
Railway Transport Workers 
Other Workers in Transport and 
Communication
Groups 7 and 8. - Craftsmen, Production 
Process Workers and 
Labourers
Textile, Leather and Clothing Workers 
Heavy Engineering 
Light Engineering
Electricians and Related Electrical and 
Electronics Workers 
Carpenters, Joiners, Cabinet Makers, 
and Related Workers 
Building and Construction Workers 
Printing Workers 
Pottery and Glassmaking Workers 
Food Processing Workers
Miscellaneous Production Process Workers 
Crane and Hoise Operators, Riggers,
Cable Splicers, Earthmoving and other 
Construction Machinery Operatives 
Labourers
Group 9. - Service. Sport and Recreation­
al Workers
Fire Brigade Men, Police, Protective 
Service and Related Workers 
Hotel, Domestic and Personal Service, 
etc., Related Workers 
Barbers, Hairdressers, Beauticians and 
Related Workers
Athletes, Sportsmen and Related Workers 
Photographers and Related Camera 
Operators
Attendants, Hospital, etc., Nursing 
Aides and Assistant Workers
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Group 10. - Members of Armed Services
Members of Armed Services, Enlisted 
Personnel
Group 11. - Occupation Inadequately 
Described or Not Stated
Group 12. - Persons Not in Work Force
Children and Full Time Students 
Independent Means, Pensioners,
Annuitants and Others Not in Work 
Force
* The International Standard Classification of Occupations 
(International Labour Office, Geneva, 1958) was adopted at 
the Australian census and vital registration in 1961 and 
subsequent periods. Although there were minor modifications 
in the classifications adopted between 1961, 1966 and between 
1966, 1971 censuses, these were done only to split up a minor 
occupational group. The compositions of the major groups 
were not changed, and hence their comparability during 
1961-71 was unaffected.
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Appendix 4.3. Calculation of the number of years of working life expected
to be lost.
Let D and N be the numbers of deaths and of persons respectively in the n x n x
age-group x, x + n years. Then the age-specific death rate in that age-group 
is given by
mn x
Dn x 
Nn x
From this, the probability of dying in the age-group is obtained as
. . . (Keyfitz, 1968, p.341)n. m n x
n^x 1 + (n - a ) m n x n x
2n m 
= n x
2 + n m n x
where is the number of person-years generated by the persons who have died
in the interval exact age x to exact age x + n years. Usually a is takenn x
to be equal to £r if the number of deaths are assumed to be uniformly
distributed in the interval. Now, if 1 denotes the number of survivors atx
exact age x, then those at exact age x + n are given by
1 , = 1 (1 - q )x + n x n x
The number of person-years generated between the ages x and x + n is then 
given by
Ln x
n(l + 1  )x x + n
The total number of person-years expected to be lived between the ages 15
and 65 years is obtained by summing L on x varying from 15 to 55 years if
n x 55
n, the width of the age-interval, is equal to 10; that is by £ Ln x x=15
The number of person-years expected to be lived by a person starting work at
age 15 years is given by / L = e (say)x 15,64
continued
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Appendix 4.3 continued
The total number of years covered by the age-span 15 to 64 is 50. Therefore, 
the average number of years of life expected to be lost in this age span will 
be given by
5b
50 - (V L v 1 )^ n  x x'-v-15
b5
= 50 - >’ L , if 1 = 1/jn x xx=15
= 50 - e15,64
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Appendix 4.4. Variance of the average expected number of years lived
between the ages x and y (following Keyfitz, 1966, pp.26-27)
Let the average expected number of years lived by a person 
the ages x and y be denoted by ex,y
y-n
I Lu -nn x
Then ex,y x
T - T
or e'x,y
T T
X  =1 1 1  X X X
00
(y > x> , where T = \ L ’ X Lnx "  x x
L + T , Tn x____ x + n ___y
1 1 x x
1 - (n - a ) d
v r-» v ^n i t ; u i , ±x n x n x x + n _ _y_
1 " 1X X
where a = number of person-years lived by the d persons who have died n x n x
during the interval x to x + n
T , T
, \ , x + n vo r e  = n - (n - a ) q + — ----  - -r^-x,y n x n x 1 1x x
Now, 1 , T , and T are not affected by q [because q is relevant in x x + n y n x n x
the interval x, x + n only, 1 is determined by q values before exact age x, 
is determined by q values after age x + n, and after age y (y > x)x + n
3 (e )x,y
3 q n x
3 T , T
T--- [n - (n - a ) q + — ---—  -3 q n x n x  1 1n x x x
- (n - a )n x
3 (e ) = — (n — a ) 3 q x,y n x n x
Squaring, we get the variance of e^ ^
Var (e ) = )(n - a ) Var ( q ), if errors in q are uncorrelated.x,y L n x  n x  n x
continued
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Appendix 4.4.continued
y(n - a )2 n2 Var ( m ) n x n x
Var ( D ) n xn2 J (n - a )2 m 2 ---—o-
L n x n x D1-n x
[Keyfitz, 1966, p.26]
where m n x
Dn x 
Nn x
and being the number of deaths and the number of persons respectively 
in the age interval x to x + n
— n2 £(n - a ) 2 ™ 2m n x n x n x
n x
Var D T (1 - q ) D n x n x n x
D for most agesl n x
2V/ \ ? n x  9 Y/ \ 2 a x‘ Z. (n - ~ —  = nz l(n - a )z -----n x D n x n x M2 D n x n x
Var (e^  ) = n2 £(n - a )2 — —
n xx,y “ ' n x’ N 2
. . I
In the present case, n = 10, a = 5n x
Dn xTherefore Var (e ) = 2500 T—:ry x,y L N2n x
and standard error of e =50x,y
/ Dn x 
Nn x
More exact relationship
Formula (I), based on several approximations, tends to underestimate the 
variance of e_^  (Keyfitz, 1966). Since the variance is actually small, the 
approximate formula will tend to make it even smaller. These variances are
continued
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Appendix 4.4, continued
to be used in calculating the standard errors of the difference between the 
e^ values of pairs of groups, and if the standard errors are rendered 
smaller by the approximate formula even small differences between two ex,y
values will become significant. Therefore, a more exact relationship will 
be used here to calculate the respective variances. Such a formula can be 
derived as follows:
We have
y
Var (e ) = J(n - a )2 Var ( q ) . . .  IIx,y u n x n xx
n m»T n xNow, q = ~— ;— 7------ c---* n x 1 + (n - a ) m n x n x
, . , . , ,uN j_ u,Au Av.Using the relationship A (— )   (—  - — )v v u v
we get
A ( q ) = q [■
n A m n x (n - a ) A m _____ n x n x i
"nMx/ nHxL n m 1 + (n - a ) m J n x n x n x
because, in this case, n and a are fixed.n x
A in (n — a )n x n x mq _IL_2£r 1 _______11 ■]
m 1 + (n - a ) m Jn x n x n x
1A mA ( q ) = q -n, x (---
n x n x m + (n - a ) m n x n x n x
q 2 Var ( m )
Therefore, Var ( q ) = (— — ) rrr~r---- n„X\ _ ~T2’ n x v m J f ( l + n -  a ) m j ^n x n x n x
Again, m
Dn x
n'"x N n x
AD AN. f \ . f n x  n x \A( m ) f m [— ---- -TT-Jn x n x D Nn x n x
continued
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Appendix 4.4. continued
Var ( m ) = f ^ 1 Var ( D ), since N is known exactlyn x D ' n x  n xn x
m 2 D
■ - ( V s) < » + V s) q a - q )D n x 2 n x n xn x
Assuming that the deaths are drawn binomially from an initial population
D
M +n x 2
with probability q .n x
2 „2
Dn Xn
r , rnqx i  nmx (nNx + ^ )nqx(1 -Therefore, Var ( q ) = I --- / ------------— -------------n x m D*-n x n x
Substituting the value of Var ( q ) in II we get,
Var (e ) = /[(n - a )x,y „ " "
D
( N + -U^) q (1 - q ) 2 n x n x____2 n x n x
n x Dz {1 + (n - a ) m }2n x n x n x
In the present case, n = 10 and a = 5n x
Therefore Var (e ) = 25} [x,y
D
q2 ( N + q (1 - q )n x n x 2 n x_____n x
D2 (1 + 5 m )2 n a n x
The years of working life expected to be lost in the age-span 15 to 64 years 
is given by
50 - ex,y
the variance of which is equal to Var (e ).x,y
Test of significance of the difference between the values of e for two---------- &-------------------------------------------------- x,y--------groups
Let e^ and eJ relate to groups i and i respectively, x,y x,y
then their difference is given by
). . = (e1 - e^  )*>y x,y
continued
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Appendix 4.4.continued
Var (D. .) = Var (e^ ) + Var (e^  )i,J x,y x,y
if the two groups are assumed independent of each other.
Standard error of the difference is given by
SE (D. .) = / Var (D. .)
The difference is significant at the 5% level if D. . > 2 SE(D. .)
i»J
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A p p e n d i x  4.5. Social grades s h owing their constituent occupa t i o n a l  groups
Soc i a l  G r ade O ccupations (minor groups)
I Architects; D r a f t s m e n  and Surveyors;
M e d i c a l  Practitioners; Dentists;
Scientists; P r o f e s s i o n a l  Engineers;
Clergy and related; Teachers; P r o f e s s i o n a l  Law; 
Ship and A i r craft Officers.
II O t her P r o f e s s i o n a l  m e d i c a l  w o rkers and technicians 
Nurses; A d m i n istrative; Executive, etc. (whole 
m a jor group 1); Artists, etc.; O t her P r o f e s s i o n a l  
workers; Farmers and F a r m  Managers.
III Clerical; Sales workers; T i m b e r c u t t e r s , etc.; 
Fishermen, etc.; F a r m  workers, etc.
IV M i n e r s  and Quarrymen; Bus, Tram, etc. workers; 
Railway, etc.; Deck-hands, etc.; O ther w o rkers  
not e l sewhere indicated; Labourers.
( N o t e : M e m b e r s  of the A r med Forces are excluded from the
above c l a s s i f i c a t i o n  b e c a u s e  data in sufficient 
detail is not a v ailable for them.)
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Appendix 7.1
Source of information on various characteristics 
related to infant mortality, Australia, 1970-72.
Characteristics* Source of Information**
ABO - Numerator
- Denominator
Bulletin 9 
Bulletin 7
PHH, AUSTBORN, LFPR1, LFPR1, SEW Bulletin 7
DOC - Numerator
- Denominator
Special tabulation - 3CD 22 
Bulletin 7
CMWR1, CMWR2 - Numerator Bulletin 7
CMWR1, CMWR2 ) 
GMFR )
- Denominator Special tabulation - SPO 54
GMFR, EXNUP - Numerator Demography Bulletins, 1970, 
1971, 1972, Australian 
Bureau of Statistics, 
Canberra.
IM Computed from Demography 
Bulletins as above.
NNM Special tabulations, 
Australian Bureau of 
Statistics, Canberra.
PPR Computed from Bulletin 7
HOT Estimated from Department 
of Minerals and Energy 
(1973).
* For explanation of abbreviations, see section 7.3
** Unless otherwise stated, the bulletins and special tabulations refer 
to the 1971 Census of Population and Housing, Commonwealth Bureau of 
Census and Statistics, Canberra.
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Appendix 7.2
The Path Analysis Model
If r.. denotes the zero-order correlation between variables i or i, ij
then according to the fundamental theorem of path analysis
rij (1) (Duncan 1966)
If i is the dependent variable then in the present case, infant 
mortality is denoted by i = 0, neonatal mortality by i = 1 and postneonatal 
mortality by i = 2.
j or k represent variables influencing i.
The direct and the indirect effects are obtained by expanding 
equation (1) as follows -
let i = 1, j = 3 and k = 3, 4 .... 9
then r13 = P13 r33 + P^ + P15 ^  + ... + P ig r,
P + 13 P r + 14 43 + P r 19 93
i__ J 1
Direct Indirect effect of
effect i 3 on 1 through
of 4,5, ... 9.
3 on 1
The coefficients p., are called path coefficients and can be estimatedlk
either by solving the set of simultaneous equations (1) or by regressing 
i on the variables j. When the regression approach is adopted, the path 
coefficients are given by the standardized regression coefficients (Beta 
values) of each variable on i (Kendall et al. 1977).
The variablesj may not always explain the total variation in i so 
that the unexplained part of the variance is obtained as a residual as
301
Piv ■ (1 - l rij PiJ>1S
,_____ i (2)
= /  1 - R2
2where R is the multiple correlation coefficient between i and the 
variables j and v is the set of unknown variables not in the system.
In the present analysis, the regression approach has been used.
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Appendix 8.1
Details of classification of deaths used in the analysis of ethnic 
mortality differentials in Australia, 1970-1972.
The number of deaths in Australia for each sex have been classified 
according to the following characteristics.
I. Age in years - under 1, 1-4, ...... 5-9 to 75-79 in quinquennial
groups, 80 years or more. In the analysis, the adult population
aged 15 years or more has been studied.
II. Country of birth - based on 99 country of birth codes used in the
Population Census 1971. Some countries of birth have been combined 
while some are treated individually. These are as follows:
(1) Australia and Norfolk Island.
(2) New Zealand, USA, Canada.
(3) United Kingdom and Ireland.
(4) Malta, Portugal and Spain.
(5) Germany (both East and West - the census does not differentiate 
between them so far as birthplace of the population is concerned).
(6) Greece and Cyprus.
(7) Italy.
(8) Netherlands.
(9) Poland.
(10) Yugoslavia.
(11) Other countries of Eastern Europe, namely, Albania, Bulgaria, 
Czechoslovakia, Estonia, Hungary, Latvia, Lithuania, Romania, 
Ukraine, the USSR.
(12) Other countries of North and West Europe, namely Austria, Belgium, 
Denmark, Finland, France, Norway, Sweden, Switzerland.
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The remaining countries of birth have been placed in the "other" 
category, which also includes "birthplace not specified". The 
grouping of countries into East European and North and West European 
categories was done because none of the birthplaces included in these 
groups had a sufficient number of persons in the population. Both of 
these groups are of low mortality.
It was initially desired to include birthplace groups from high 
mortality countries of Asia and Africa, but because of small numbers 
of population, and presumably of deaths, they have not been used in 
the analysis.
III. Duration of residence in Australia - three categories have been used
for this characteristic: under 5 years, 5-9 years and 10 years or
more, with a category for duration of residence not stated.
IV. Cause of death - this is based on the Abbreviated List of the 
International Classification of Diseases, 8th Revision, 1968,
as adapted to the Australian system of diagnosis. Under this scheme, 
there are 60 causes of death. For a complete list of these 60 causes 
of death, reference may be made to the Cause of Death Bulletins of 
the Australian Bureau of Statistics for the years 1970, 1971 or
1972.
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